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Article  I. 


Accoant  of  the  Improvements  in  Physical  Science  during  th«  l^or 
1816.     By  Thomas  Thomson,  M.D.  F.K.S. 

1  HAVE  endeavoured  since  the  commencement  of  the  Annals  of 
Philosophy  to  lay  before  the  British  public  every  chemical  fact, that 
has  come  to  my  itnowledge,  in  whatever  part  of  the  world  .th&ilis- 
covery  took  place.  But  the  great  number  of  ori^oal  comniuAca- 
tioDS,  which  nearly  fill  this  Journal,  preclude  the  possibility  of  tatis- 
laling  the  papers  published  on  the  continent  in  such  numbers  ib  I 
originally  intended.  The  object  of  the  historical  sketch,  with  wluch 
each  new  year  of  the  Atmals  commences,  is  to  supply  the  place  of 
this  omissioD.  It  costs  tne  considerable  trouble;  but  it  saves  a  great 
deal  to  the  reader,  by  giving  him  in  a  smaH  compass  what,  when 
originally  published,  occupied  many  volumes.  The  chemical  and 
mineralogical  department  of  this  sketch  will  always  be  found  the 
inost  complete.  1  compose  them'  first,  and  endeavour  to  leave 
nothing  out.  The  extent  to  which  I  can  cany  the  other  sciences 
depends  upon  the  room  still  left  afler  these  are  completed,  On  the 
present  occasion  I  find  myself  so  much  at  a  loss  for  room,  that  I 
have  thought  it  right  to  omit  every  thing  contained  in  the  Philoso- 
phical Transactions,  and  in  the  Transactions  of  the  Geological 
Society,  for  1816,  These  omissions  1  propose  to  supply  afterwards, 
by  giving  an  analysis  of  the  contents  of  thwe  volumes. 

I.  MATHEMATICS. 

Perhaps  in  strict  propriety  I  ought  to  omit  the  mention  of  mathe- 
matical papers ;  but  as  the  list  of  them  which  1  give  occupies  but 
Vol.  IX.  N**  I.  A 
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little  room,  and  as  we  have  no  British  publication  appropriated  to 
the  aubjecl,  I  conceive  it  better  to  notice  tliem. 

1.  Id  the  Aanals  of  PkUosophy  for  1816  some  mathematical 
papers  of  cmiaderable  importance  hnve  Appeared.  1  consider  the 
anonymous  paper  on  the  Present  State  of  the  Mathematical  Sciences 
in  Great  Britain  {Annab,  vii.  89}  as  a  very  just  and  fair  picture 
and  hope  it  will  have  the  effect  of  rousing  the  latent  energies  of  our 
countrymen,  and  of  producing  another  mathematical  en  ia  this 
island  not  inferior  in  brilliancy  to  that  in  which  WaDii,  Barrow, 
Newton,  Cotes,  Moclaurin,  and  many  odier  illustrious  mathema- 
ticians, made  their  appearance.  As  mathematics  require  encourage- 
meot  more  than  any  of  the  otber  sciences,  there  can  be  no  doubt 
that  its  cultivation  would  be  greatly  promoted  if  a  sodety  could  he 
formed  to  facilitate  the  publication  of  mathematical  papers  by  de- 
fraying the  requisite  expense.  I  believe  that  such  a  society  might 
be  established  without  difficulty,  if  any  person  of  sufficient  m- 
fluence  could  be  found  to  patronize  it. 

2.  The  paper  on  the  Quadrature  of  the  Circle  [jirmals,  viii.  15} 
is  likewise  curious  and  interesting. 

a.  The  other  mathematical  papers  in  the  Amiab  are — A  Demon- 
stration that  the  Ellipse  in  certain  Positions  appears  circular(^nnff^, 
vli.  20S) :  A  general  DenM»iMratioa  of  the  Binomial  Theorem 
(Ibid.  vii.  346) :  A  Demonttntion  of  a  curious  Relation  betweea 
the  various  Orders  of  Differences,  hy  Mr.  Harvey  (Ibid.  vii.  475}  : 
Theorems  for  determining  the  Amount  of  Annuities  increasing  ia 
the  constant  Ratio  of  the  natural  Numbers  I  .  2  .  3 . . .  -n,  by  Mr. 
Benwell  (Ibid.  viii.  WJ):  On  Annuities,  Imaginaiy  Cube  Roots, 
and  Roots  of  Binomials,  by  Mr.  Homer  (Ibid.  viii.  2/9} :  and  the 
Solution  of  a  curious  Alatnematical  Problem,  by  Mr,  Ivory  (Ibid. 
TiiL  272}. 

4.  In  the  first  number  of  the  Journal  of  the  Royal  Institution 

g).  6}  there  is  a  demonstration  of  a  considerable  number  of  Dr. 
tewart's  Problems,  by  Mr.  Babbage. 

5,  On  the  Developement  of  ^pooential  Functions,  together 
with  several  new  Theorems  relating  to  Finite  Differences,  by  J.  F. 
W.  Herschel,  Esq.  F.R.S.     {Phil.  Trans.  1816,  p.  25.) 

G,  An  Essay  towards  the  Calculus  of  Functions,  Part  II.,  by  C, 
Babbage,  Esq.  F.R.S.     (Phil. Trans.  1816,  p.  179.) 

7.  A  new  Demonstration  of  the  Binomial  Theorem,  by  T. 
Knight,  Esq.     (Phil.  Trans.  1816,  p,  5?1.} 

8.  On  the  Fluents  of  Irrational  Functions,  bv  E,  F,  Bromhead^ 
Esq.     (Phil.  IVans.  1816,  p.  335.) 

II,  ACOUSTICS. 

1 .  Irifiuence  of  the  Wind  on  the  Propagation  of  Sound. — In  the 
Ann.  de  Chim.  et  Phys.  i.  176>,  there  is  a  curious  set  of  experi- 
ments on  this  subject  by  M.  t)elaroche.  His  method  was  to  have 
two  drums  or  belu  giving  exactly  the  same  sound.    Tlie  ezperi- 
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BBDtn  m  phctd  betwecB  them ;  and  ke  miod  bia  pondoo  till 
both  the  Mnids  appMred  tbt  sane.  The  distaww  bctweeo  hhn 
Mtd  eacb  of  the  sohdAi^  objects  was  then  roeaauicd.  Some  of  the 
KBuht  of  these  expnimenti  are  rather  paiadmical,  or  at  leait  tbey 
floMradict  tbt  conamooly  received  ^MBoiH.  TheywcasCDllocn:— 

(I.)  The  wind  has  scarcely  anj  influenix  ch)  soundtat  aaall  tUa- 
tancea ;  20  feet,  for  example. 

(2.)  When  the  distaoce  is  more  coDsideiable,  the  soaod  extenda 
much  le»  against  the  wind  than  in  the  direction  of  the  wind.  The 
diference  increases  with  the  distooce. 

From  these  tkvo  prcooeitions  it  results,  l.That  the  law  of  the 
decrement  of  sound  u  not  the  same  in  the  direction  <rf  the  wiod 
•ad  in  the  opposite  direetion.  3.  What  the  influence  of  the  wind 
upon  aoand  is  not  greater  at  the  {^oe  where  the  souad  is  produced 
than  it  is  duriag  the  whole  course  of  its  passage. 

(5.)  Sound  is  heard  a  little  better  in  a  direction  perpendicular  to 
the  wind  than  in  the  direction  of  the  wiqd  itself. 

(4.)  Cauaes  not  cimnected  with  the  wind,  but  depending  upoB 
the  modifications  of  the  atmosphere,  have  great  influence  on  the 
£icility  with  which  sound  is  propagated  to  a  distance. 

III.  OPTICS. 

1.  Sefraclive  and  Dispersive  Powers  of  certain  Bodiet  in  the 
Staia  of  Liquid  and  Vapour, — MM.  Arago  and  Petit  have  made  an 
important  set  of  experiments  on  the  refractive  power  of  certain 
bodies  while  in  a  liquid  stale,  and  afterwards  upon  the  same  bodiei 
when  converted  into  vapour.  Supposing  the  Newtonian  theory  to 
be  correct,  it  is  natural  to  conclude  that  the  refractive  power  of  the 
»me  body  in  different  states  is  always  as  its  density.  But  from  the 
experiments  it  appears  that  when  a  body  is  converted  into  vapour  id 
refractive  power  diminishes  at  a  greater  rate  than  its  density.  Thoa 
the  refractive  power  of  liquid  carburet  of  sulphur,  when  referred  to 
air,  is  a  little  greater  than  3 ;  but  when  referred  to  air  in  the  state 
of  vapour,  its  refractive  power  is  only  2.  The  substances  experi- 
tnented  upon  were  carburet  of  sulphur,  sulphuric  ether,  and  mu- 
riatic ether.  The  dispersive  power  of  these  bodies  when  they  are 
converted  into  vapour  diminislies  at  a  greater  rate  tiian  their  refrac^ 
tive  power.     (Ann.  de  Chim.  et  Phys.  i.  1 .) 

2.  Remarkable  Phenomenon  observable  m  the  Diffraction  of 
lAght, — When  an  opaque  body  is  placed  tn  a  pencil  of  li^ht,  its 
shule  is  aunouoded  externally  by  certain  bands  of  light  which  are 
particularly  examined  by  Newttm  in  the  third  book  of  his  Optics. 
Luminous  bands  not  less  remarkable  appear  likewise  within  the 
shadow.  These  were  described  by  Grimaldi,  and  afterwards  l^ 
Maraldi  and  Delisle.  In  the  year  1803  Dr.  Thomas  Young  pulh- 
lishcd  in  the  Phil.  Trans,  a  veiy  curious  experiment  respecting  these 
internal  bands.  They  disappear  entirely  provided  the  rays  that  pass 
^ng  cither  of  the  sides  of  the  opaque  body  be  itt^^ied  by  an 
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opaque  screen.  Arago  has  observed  that  a  i»ece  of  glass  pUte  of  a 
wrtain  thickness  may  be  lubstituted  for  the  opaque  screen  with  a. 
similar  effect.  If  the  glass  be  very  thin,  the  bands  do  not  disap-. 
pear,  but  are  displaced  from  their  former  situation.  Thii  displace-, 
ment  increases  with  the  thickness  of  the  glass,  till  at  last  tb^  bands 
disappear  entirely.     (Ibid.  i.  199.) 

3.  Diffraction. — There  is  an  imporlant  paper  on  this  subject  by: 
M.  Fresnel  in  the  Ann.  de  Cfairo.  et  Pliys.  i,  239,  in  which  he  gives 
an  account  of  a  curious  set  of  observations,  and  gives  a  theory  of 
diffraction  founded  on  the  hypothesis  that  light  is  owing  to  the  un- 
dulations of  a  subtile  fluid.  It  is  not  possible  here  to  give  an  idea 
of  his  reasoning  without  entering  into  details  which  would  be  in- 
compatible with  the  limited  eatent  of  this  sketch;  but  the  paper 
deserves  the  attention' of  all  those  who  are  interest^  in  the  science 
of  optics. 

IV.  STATICS.. 

1.  Upon  this  subject  the  most  important  set  of  experiments  pub- 
lished during  the  course  of  the  year  is  to  be  found  in  Col.  Beanfoy'a 
'  paper  on  the  Stability  of  Vessels,  published  in  the  Annals  ofPkUo- 
sopkTj,  vii.  184.  This  paper  is  of  such  a  nature  as  to  preclude  the 
possibility  of  giving  an  abstract  of  it.  I  must,  therefore,  rest  satis- 
fied with  referring  the  reader  to  the  paper  itself.  These  experiments 
agree  with  the  doctrine  laid  down  by  Mr,  Richard  Hall  Gower  in 
bis  Observations  on  the  present  Construction  of  Ships,  a  book 
printed  in  I8O7  ;  but  as  almost  ihe  whole  impression  was  consumed 
by  the  burning  of  Mr.  Bensley's  house,  Boll-court,  Fleet-street,  on 
Nov.  5,  1 8O7,  it  has  probably  fallen  into  the  hands  of  a  very  small 
number  of  readers, 

2. 1  may  here  also  mention  Col.  Beaufoy's  ini])ortaDt  ]>Rper  on  the 
Resistance  of  Air,  and  on  Air  as  a  moving  Power,  printed  in  the 
Annah  of  Phihsophy,  vili.  94,  though  it  belongs  rather  to  pneu- 
matics than  statics.  It  is  also  incapable  of  abridgment,  but  deserves 
the  particular  attention  both  of  philosophers  andpractical  engineers. 

3.  To  Col.  Beaufoy  we  are  indebted,  likewise,  for  an  ingenrous 
contrivance  for  determining  an  invariable  standard  of  measure  by 
the  distance  which  a  ball  falls  in  a  given  time.  His  description  is 
so  concise  that  I  must  here  also  refer  the  reader  to  the  original  paper 
in  i\ie  Annals  of  Philosophy,  viii.  211. 

V.  ELECTRICITV. 

.  \.  ZamLord's  Columtt.-~A  great  number  of  papers  have  been 
puhlished-on  this  new  electrical  instrument ;  but  no  new  fact  of  any 
importance  has  been  brought  to  light.  Dr.  Schubler,  of  Hoiwyl, 
liHS  shown  that  it  has  no  connection  with  the  electrical  stale  of  the 
atmosphere (Schweigger's  Journal, xv.  Ill,  126  ;  xvi.  111).  Hein- 
rich  found,  as  had  been  already  observed  by  others,  that  the  motion 
of  the  pendulum  varies  considerably  in  its  velocity.    On  Nov.  10, 
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1815,  it  vibrated  500  times  ia  4'  32";  while  on  Oct.  3  of  llie  same 

.     year  it  took  iCf  5"  to  miike  the  same  numhtTof  vibrations.  During 

the  month  of  Sept.  500  vibrations  asually  ot;cupied  between  f  and 

!  8*;  during  Oct.  between  ■!' and  C    (Schwdgger's  journal,  xv. 

j  113).    Schweigger  and  Grindel  have  shown  that  Zamboni's  column 

always  contains  moisiutv  when  in  a  state  of  activity  (Ibid,  xv,  132,  - 
479).     liiger,  of  Stuttgard,' has  published  an  elaborate  theory  of 
this  colnran  (Gilbert's  Annalen,  Hi,  81),  and  important  remarks  on 
the  same  subject  have  appeared  by  Professor  Pfaff,  of  Kiel  (Ibid, 

I  lii.  108).     But  as   these  papers,  though  well  drawn  up,  do  not 

appear  lo  me  to  contain  any  thing  essentially  different  from  the  ex- 

I  planations  already  given  in  thia   country,  I   do  not  consider  it  as 

necessary  to  enter  into  details  respecting  theih.     It  is  needless  to 

' '  notice  the  clodcs  that  have  been  construeted  by  means  of  this 

column  as  a  moving  power  both  in  this  country  and  in'Germany; 
because  it  is  obvious  that  the  great  irregularity  in  the  motion  of 
diese  penduhims  must  render  such  clocks  of  no  real  utility. 

I^Vom  a  paper  on  Zamboni's  column  by  Gay-Lussac  {Ann.  de 
Chim.  et  Pnys.  ii.  76),  we  learn  that  the  6ist  attempt  to  construct  a 
dry  galvanic  column  wa»  made  by  Desormes  and  Hachette  in  I80S. 

I  But  it  would  appear  from  his  account  that  this  attempt  was  not 

attended  with  success.    Deloc  was  in  reality  the  first  successful  con- 

i  stnictor  of  this  coliimn.   His  curious  memoir  was  read  to  the  Royal 

Society  in  180H,  and  published  in  Nicholson's  Journal  in  1810. 
Zamboni's  column  was  tirst  constructed  in  181 2,  and  described  by 
him  in  a  memoir  published  in  Verona,  entitled,  Delia  Ptla  Elec- 
trica  a  Secco,  &c.  I  gave  an  account  ol'  it  in  the  historical  sketch 
for  the  preceding  year. 

2.  In  the  year  18t>1,  Conjiliacchi,  who  succeeded  Volta  as  Pro- 
fessor of  Natural  Philosophy  at  Pavia,  published  a  treatise  on  the 
Identity  of  Electricity  and  Galvanism,  f  his  treatise  was  written  by 
an  anooymous  friend  and  pupil  of  Volta,  who  bad  diawn  it  up,  but 
had  been  prevented  fix>m  publishing  it  by  a  premature  death.  It 
professes  lo  give  merely  the  theory  and  views  of  Volta.  To  judge 
from  the  account  of  it  given  in  the  Siblio_theque  Britannique, 
(sKKviii.  306)  and  by  Professor  Gilbert  (Annalen,  li.  341),  fori 
have  not  seen  the  original  work,  it  seems  to  constitute  the  most 
complete  treatise  on  galvanism  which  has  hitherto  appeared.  The 
paper  of  Dr.  Weber  {Gilbert's  Annalen,  li.  35S)  likewise  deserves 
attention  In  a  theoretical  point  of  view.  It  contains  a  pretty  full 
and  clear  exposition  of  the  phenomena,  arranged  with  tlt^  vievf  of 
elucidating  the  theory  of  this  obscure  branch  of  electricity. 

3.  Metallic  Hijdrurets. — It  ba«  been  supposed  that  when  different 
metallic  wires  are  employed  to  complete  the  circuit  of  a  galvanic 
battery  by  proceeding  from  the  minus  pole  into  a  vessel  of  water, 
these  metals  combine  with  the  hydrogen  of  the  decomposed  water, 
and  form  bydrurets.  Several  of  these  hydrurels  have  been  long  ago 
described  by  Ritter  and  by  Brugnaielli.  In  Schweigger's  Journal, 
XV.  4 1 1,  there  is  a  paper  by  Ruhlan^,  in  which  he  describes  a  con- 
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ufknblfc  number  of  these  hydrureb.  I  Ibrbev  togiM  Uw  detaU^ 
bectuee  I  do  not  perceive  suncieat  proofs  ^t  the  lubsiMicei  ^- 
■cribed  are  hydrBrets* 

4.  In  tbe  Add.  de  Chin,  vt  titgs.  ii,  t9,  there  is  b  cwiocs 
memoir  by  M.  DeswigDcs  on  the  influence  of  tempenUure  on  elec- 
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ci^.  He  sbowa  that  heat  end  cold  both  "alter  the  qaantily  and 
ine  wad  of  electricsty.  lite  faeU  ure  important,  bacMiie  thejr 
bring  into  view  a  new  branch  af  electiM^,  wUch  has  bitbeeto  been 


needed.  But  they  are  of  inch  a  nature  ainot  to  be  MHcepdUc 
of  abridgment.  I  shall,  thenfore,  lay  a  tranalatton  of  then  hefixc 
my  readers  in  «  future  BHubn  of  tbe  Anmaii. 

6.  In  tbe  Annals,  viii.  74,  there  are  two  very  curious  galvanic 
experiments  by  Mr.  Pomet,  which  deserre  the  paitioular  atlention 
of  physiologists  and  «)ectricians.  He  found  that  when  a  gtlwntc 
battery  has  become  ioe&atamiA,  it  again  recoren  its  energy  by 
With^awing  the  greater  part  of  the  bqaid  from  the  cells  «e  as  to 
uncover  tbe  plates  of  metsL  Hefound  that  galvanic  electtrieily  has 
Hkc  property  of  fornog  water  through  the  coals  of  a  Uaddcr,  ao  as 
to  came  k  to  aconmnUtc  <oa  tlie  OMatire  side  in  a  *asael  ml  vMer 
divided  into  two  by  a  peipen^ulw  diaphragm  of  bladder. 

VI.  CHEMISTRY. 

Tfus  Kienee,  as  ttsaal,  will  occt^  tbe  groMeit  poniaa  of  4ar 

hidtoriori  Ktraq>ect.    We  shall  foUowour  firmer  method  of  mfa£- 

vidtDg  die  facts  which  we  have  to  dRnl>  and  tjf  {>hdag  diera  ' 

wider  various  heads,  for  the  cooveDsenoa  c^  4he  naader. 

I.  APPABATDS. 

CheoHcal  experimenting  has  of  late  years  been  brai^bt  to  a  much 
greater  precision  than  was  formerly  tboi^t  raaiible ;  «wiDg  to  tbe 
gmdual  iraprovenieot  and  simpliSoMion  oif  the  aiwantas  empk^ed. 
Every  amelioratioa,  therefore,  in  any  cbeniom  tastmaaent  what- 
ever, deserves  tbe  atientioa  of  the  pmctical  chemist.  On  this  ac- 
count I  think  it  worth  while  to  notice  some  improveneots  that  have 
oc«i  made  knofrn  in  Londoa  during  the  course  of  the  precediag 
year. 

] .  Mr.  Newman,  of  Lisle-stree^  so  well  known  ts  obamisu  as 
an  ingenious  mriier  and  improver  of  cbenioal  inknimeDl!«  baa 
propowd  the  following  anercurio-pneamatic  apparatos,  which  pn^ 
mises  to  be  of  considerable  utility  when  experimeaM  are  to  be  asade 
upon  the  grnes  rapidly  abat^ed  by  watei^  and  which  require,  ia 
consequence^  to  be  coafined  over  mercury,  tnwwists  in  oomhinipy 
Mr.  f^tys's  gasemrter  mkh  the  'common  inerounal  trough.  The 
engraviflg  (Plate  UC.  Fig.  l}«KhibiAaB  outline  of  tbe  appamtus 
as  represented  by  Mr,  Newman  in  the  JounW  of  the  Hoyal  Imtir 
tutioo,  i.  185. 

It  requires  about  70  lb.  ef  aaeicury  to  611  it.  Tbe  trough  hat  * 
cavity  in  tbe  tniiUle  la^  enou^  to  fill  a  jar  10  inches  long,  asd 
2^  wide;  and  there  is  a  hhctf  on  'each  side,  three  inches  in  width* 


J817.]  during  the  Year  1816.  J 

tosupport  wttefe  contaioing  gas.  Oppoute  to  three  iodentationB  on 
the  *6ge  of  the  Irougfa  are  tbree  boles  in  one  of  the  shelves,  into 
which  the  beak  of  retorts  liberating  gas  are  to  be  iatroduccd,  or  a 
sliding  shelf  and  apertures  may  be  fitted  across  the  cavity  for  the 
nme  purpose.  The  gazometft  is  at  ooe  end,  and  sunk  below  the 
\tni  of  the  trough.  It  is  capable  of  containing  50  cubic  inches, 
A  tube  connected  with  the  gazometer  at  the  lower  part  is  made  to 
■tcend,  and  passing  np  through  the  mercury  in  a  corner  of  the 
tn^li,  at  about  an  inch  above,  it  bends  down'  again,  and  termi- 
BBtes  between  its  stirfiKe,  If  gas  is  coniaitied  in  the  gazometer,  it 
may  be  transferred  to  air  jars  in  the  trough,  by  filting  them  with 
mercury,  placing  them  over  the  end  of  this  bent  tube,  and  giving 
pfcssive  to  the  gazometer.  The  air  will  pass  from  the  gazometer 
ahmg  the  tube  into  the  jar.  By  the  bend  in  the  lube,  the  mercury 
b  prereotei}  ^m  pasimg  into  the  lower  part  of  the  gazometer, 
white  at  the  same  time  the  gas  is  allowed  a  free  passage.  All  ia- 
coDvraience  is  prevented  by  means  of  a  stop-cock,  which  shuts  oC 
the  connnuaication  between  the  receiver  and  the  trough,  preventing 
Is  the  lame  lime  the  escape  of  air  from  the  gazometer,  and  of  mer- 
tary  into  h.  A  sliding  shelf  is  fixed  beneath  the  trough  to  support 
I  spirit  lamp  under  a  retort,  or  for  other  purposes.  A  detonating 
t^>e  and  ^nng  are  also  attached  to  the  apparatus  by  a  clamp  and 
screws,  and  may  be  fixed  on  any  side  of  the  trough.  The  whole 
apparatus  ii  of  iron,  excepting  sometimes  the  pillars  which  support 
h,  and  which  may  be  of  brass.  It  is  not  more  than  18  inches  in 
length  and  height.  It  is  placed  in  a  large  japanned  tray  to  collect 
■ottered  mercury. 

2.  Mineralogists  are  indebted  to  Mr.  Brooke  for  a  very  ingenious 
and  valuable  improvement  of  the  common  blow-pipe.  A  descrip- 
tion of  it  by  Mr.  Broc^e  himself  will  be  found  in  the  jimials,  vii. 
S^.  It  consists  of  a  close  box,  into  which  air  is  condensed  by 
Bwamof  a  syringe.  From  this  box  the  air  is  allowed  to  rush  upon 
the  flame  of  a  lamp  or  candle,  and  thus  produces  all  the  effect  of 
'the  common  blow-pipe,  while  both  the  hands  and  mouth  are  left 
disengaged. 

By  means  of  this  new  blow-pipe  filled  with  a  mixture  of  two 
volumes  hydrogen  and  one  volume  oxygen  gas,  aome  very  curious 
and  important  experimenU  have  been  made  by  Dr.  Clarke,  an  ac- 
count of  which  he  has  published,  partly  in  the  Journal  of  the  Royal 
Institution,  iii.  104,  and  partly  in  the  Anmds,  viiu  SbJ.  He  found 
the  heat  produced  in  this  way  capable  of  fusing  all  substances  tried, 
excepting  only  charcoal  and  plumbago.  All  the  most  refractory 
stones,  the  earths,  namely,  lime,  baryt^,  strontian,  magnesia, 
ttlumina,  and  silica,  were  melted  into  glass*,  slag,  or  enamel.  But 
tiie  most  unexpected  result  was  the  reduction  of  barytes  and  stron- 
tian into  their  metallic  bases.  Of  these  metals  thus  obtained  I  have 
seen  specimens.  They  were  white,  had  a  silvery  lustre,  and  a  spe- 
cific gravity  exceeding  4.     But  they  were  not  in  a  state  <rf  perfect 
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purily,  being  mixed  with  slag  and  with  unreduced  earth.  To  these 
metals  Dr.  Clarke  hasgiren  the  names  of  plutoniuni  aad strontium. 

It.      NBW   CLASSIFICATION   OF    CHKMICAL   BODIES. 

The  recent  discoveries  in  chemistry  have  occasioned  a  very  consi- 
derable revolution  in  the  theory  of  tliat  science.  Whoever  has  paid 
auflicient  attention  to  these  improvemeals  must  be  sensible  that  the 
present  arrangement  of  chemical  bodies  is  in  many  respects  imper- 
feci  and  inconvenient.  The  undecomposed  bodies  at  present  known 
amount  tP  about  4S,  all  of  which,  escept  eight,  are  coniidersd  as 
metals.  I  had  occasion  to  touch  upon  this  subject  some  months  ago 
in  my  review  of  Professor  Jameson's  Mineralogy  {Annals,  viii.  ISti). 
and  pointed  out  one  or  two  alterations  which  appeared  to  me  neces- 
sary.  About  the  same  time  ao  elaborate  dissertation  on  this  subject 
by  M.  Ampere  appeared  in  the  Ann.  de  Chim.  et  de  Pfays.  (i.  295, 
373}  ii.  5,  105).  He  examines  the  properties  of  all  the  simple 
bodies  in  detail,  with  much  acuteness  and  discrimination,  «nd  en- 
deavours to  form  ihem  into  a  natural  system,  in  which  they  follow 
each  other  according  to  their  properties.  J  have  not  room  at  preseat 
to  examine  this  arrangement  with  the  minuteness  which  would  be 
lequisite  in  order  to  determine  its  accuracy,  or  to  point  out  the 
reasons  which  induce  me  to  dissent  from  some  of  his  conclusions. 
I  shall  satisly  myself  with  giving  the  following  outline  of  the  classi- 
fication. 

The  simple  substances  naturally  subdivide  themselves  into  three 
classes,  namely, 

1.  Gazolytes,  or  substances  capable  of  forming  permanent 
gases  with  each  other. 

2.  Le(jcolvt£S,  or  metals  fusible  below  25°  Wedgewood,  and 
whose  oxides  form  colourless  solutions  with  the  c«lourless  acids. 

3.  Chuoicolvtes,  ormetab  requiring  a  higher  temperature  for 
Alston  than  25",  and  whose  oxides  form  coloured  solutiona  in  colour* 
less  acids. 

Class   I.     Gazolttbs. 

Genus  I.     borides.    (From  baron.) 

Bodies  Jorming  permanent  Acid  Gases  with  Pklkore.* 

Sp,  1.  Silicon.  Sp.  2.  Boron. 

Genus  2.    anthracidbs.    (From  taSpai.) 
Bodies  combining  with  one  of  ike  Elements  of  Air  when  exposed  U 
it  at  a  sufficient  Temperature,  and  farming  permanent  Gases  with 
the  other  Element.    ' 

Sp.  1.  Carbon.  Sp.  2.  Hydrogen. 


.llEedby'GOOgIC 


1 


r 

1  181 


I8I7.]  dwiag  the  Year  1816.  9 

Genus  3.     THiONiDBS.     (Ffom  Stum.) 

Bodies  capalle  of  uniimg  with  the  preceding  GermSf  and  of  forming 

gaseous  or  very  volatile  OMnpoujids. 

Sp.  I.  Azote.  Sp.  3.  Sulphur. 

2.  Oxygen. 

Genus  4.     cbloridbs.    (From  chlorine.) 

Btdiei  unalterable  in  the  Air  at  all  Temperatures,  forming  with 

Hydrogen  Acid  Compounds  gaseous  or  very  volatile. 

Sp.  1.  Chlorine.  Sp.  3.  Iodine.' 

2.  Pbihorine. 

Genus  5.   absbnidbs.    (Frooa  arsenic.) 
Bodies  oxidated  in  the  Air  when  exposed  to  it  at  a  sufficient  Tern- 
perature,  forming  solid  Compmmds  with  Oxygen,  and  perraanent 
Gases  with  Hydrogen. 

Sp.  1.  Tellurium.  Sp.  3.  Arsenic. 

2.  Phosphorus. 

Class  H.    Ledcolvtbs. 

Genus  1.    cassitbridks.    (From  wx^^iTipa;,} 

Bodies  whose  Combinations  with  Oxygen  are  decomposed  by  Carbon^ 
but  not  by  Iodine. 
Sp,  1.  Anlimony.  Sp.  3.  Zinc. 

2.  Tin. 

Genus  2.     argtrides.     (From  afyufof.) 

Bodies  whose  Oxides  are  decomposed  by  Iodine  and  Hydrogen. 

Sp.  1.  Bismuth.  Sp.  3.  Silver. 

2.  Mercury.  4.  Lea<]. 

Gtnus  3.    tbphralides.     (From  TEfpa;  and  aAf.) 

Bo<Ses  whose  Oxides  are  decomposed  by  Iodine,  and  not  by 

Hydrogen. 

Sp.  1,  Sodium.  Sp.  2.  Potassium. 

Genus  4.     calcidks.     (From  calcium.) 

Bodies  whose  Oxides  are  not  decomposed  by  Carbon  or  Iodine^  but  ■ 
by  Chlorine. 
Sp.  1.  Barium.  Sp.  3.  Calcium. 

2.  Strontium. 
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Genos  5.     ziRCONiDKS.    (From  zirconkan.) 

Bo£es  whase  Oxides  are  not  decomposed  hy  Chiaritu,  lodimf  tr 
Carbon, 
Sp.  I.  Yttrium.  Sp.  3.  Aluniinium. 

i.  GluciDium.      '  4.  ZircoDium, 

Class  III.    CHBOicoLyrss. 
Geous  1.    CBRisEB.    (From  cerium.) 
Bodies  brittle  and  infmhle  at  the  Temperature  at  which  hvn  melts. 
Sp.  1.  Cerium.  Sp.  S.  Maogasete. 

Genus  2.     sinERiOBs,     (From  tn^ig^r.} 
Bodies  whose  Omdes  dissolve  m  Adds  m  a  SuUe  af  Purity,  and 
Jarrn  coloured  Solutions  only  when  concentriUed,  aad  whose  Per- 
oxides have  not  Add  Properties. 

Sp.  1.  UraBium.  Sp.  4.  Nickel. 

2.  Cobalt.  5.  Copper. 

S.  Iron. 

Genus  3,     chrtsidss.     (From  x/^tvo;.) 
Metals  unalterable  in  the  Air  at  all  Temperatures. 
^.  1.  PalladSum.  Sp.  4.  Iridium. 

2.  Platiaum.  5.  RbocUum. 

3.  Gold. 

Geoas  4.    nm-ANiDBa.     (From  titanium.) 
bfiitihle  Bodies  whose  pure  Oxides  do  nol^issolve  in  Acids,  and  do 
not  form  with  the  AUta^s  Con^tounds  which  can  be  considered  as 
true  Salts. 

Sp.  1.  Osmium.  Sp.  2.  "ntatiium. 

Genus  5.    chrohides.     (Fkom  chromium,) 

Bodies  infusible  at  the  Temperature  at  which  Iron  melts,  acidjfiable 

by  Oxygen. 

Sp.  1.  Tungsten.  Sp.S.  Molybdenum. 

2.  Chromium.  4.  Columbium. 

III.   AfTINITT. 

1.  Effect  (^  Trituration  on  Chemical  Combination. — In  the 
.^tatds,  vii..  426,  I  have  published  a  set  of  experineoii  by  Mr. 
link  to  determine  what  fatmpen*  when  dry  salts,  that  mutually  de- 
compose each  other  when  in  solution,  are  triturated  together.  He  . 
found  that  whea  the  two  salts  were  destitute  of  water  oSf  crystalUza- 
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tioii,  DO  decOfOpositioa  took  place.  But  if  either  (tf  tbem  contebietf 
witer  oi  cnrslalluation,  tbey  in  that  case  mutually  decomposed 
efteh  otlwr.  Wheot  after  the  trituration,  a  liquid  capable  of  diiwdnog 
any  trf  the  constitueDts  is  poured  on,  decomposition  takes  place,  u 
wimli  appear  fniM  these  experiments  that  the  water  of  cryslallisa- 
tioa,  though  solid,  still  continues  to  exert  its  solvent 'powers. 

3.  Slruc4iBre  *f  Solid  Bodies. — A  very  curious  uod  important 
paper,  by  Mr.  Iwoiell,  has  l>eeQ  published  in  the  Journal  of  the 
Royal  Institutioa  (i.  24),  which  throws  much  new  light  upon  the 
tbuctlife  of  Kdid  bodies.  If  a  lump  of  alum,  or  borax,  or  of 
nitre,  beinmersed  in  a  vessel  of  water,  and  left  at  rest  for  three  or 
fear  weeks,  the  solution  will  be  found  to  have  gone  unequally  on ; 
tbe  UHKTOiost  portion  will  be  found  most  wasud,  and  the  under- 
most  least;  s*  that  the  undiwolved  part  of  these  salts  will  have 
MBoaMd  •  eonical  form,  Tbe  lower  i»rt  of  these  bodies,  after  thia 
Matmeot,  will  be  found  euboued  over  with  numerous  ciystalliae 
forma.  These  in  almn  are  octibedroas,  or  figures  formed  by  didb- ' 
rent  sections  of  the  aluminous  octahedron.  In  borax  they  are  fa|^ 
inents  of  eight-sided  prisms,  and  so  on.  Mr.  Daoiell  has  shown  ua 
a  satisbctory  way  that  these  embossments  are  not  formed  by  the 
crystal]  izatioQ  of  that  portion  of  tbe  salt  which  has  been  dissolved  ; 
Iwt  tbat  tbey  are  brought  into  view  by  the  unequal  solution  of  the- 
Itmp  of  salt  subjected  to  the  action  of  tbe  water.  Hence  it  foUowi 
Aat  aU  dMse  apparently  amorphous  masses  are  in  reality  composed 
«f  crystds,  though  such  a  structure  cannot  be  distinguished  by  tbe 
eye  prenow  to  this  natural  dissection  of  it.  The  same  crystaUine 
MmCOiw  was  deveh^^ed  when  carbonate  of  lime,  carhoiiate  of 
>tronti»if  a&d  carbonate  of  barytes,  were  slowly  acted  on  by 
vinegar.  Bismuth,  antimony,  and  nickel,  treated  with  very  dikrte 
■itric  acid,  likewise  exhibited  a  cry^Uzed  siracture.  From  these 
experiments  we  may  infer,  with  considerable  probability,  that  die 
struetuie  of  most  bodies  is  in  reality  crystallized,  even  when  diey 
appear  amorphous.  If  this  mode  of  natural  dissection  could  b« 
applied  to  Daioerals  in  general,  it  would  greatly  extend  the  Hauyan 
method,  a»d  remove  most  of  the  objections  to  which  it  is  at  present 
expoaed. 

Mr.  Daniell  terminates  his  paper  by  an  ingenious  examination  of 
tbestructure  of  crystals,  and  snows  that  Dr.  Wollaston's  hypothesis, 
that  tbe  integrant  particles  of  bodies  are  a[^rical  or  spheroidal,  will , 
alone  agree  aceunrtdy  with  all  the  phentHneoa. 

S.  Anomaly  in  Affinity, — ^Though  chemists  have  long  been 
aware  that  almost  all  the  pheoomeoa  of  their  science  depend  upon 
what  is  called  affinity,  of  upon  the  attractions  which  exist  between 
the  atoms  of  different  bodies,  no  progress  'Whatever  has  yet  been 
made  in  measuring  the  intmaity  of  these  forces.  It  was  early  laid 
down  «  an  axiom  that  bodies  having  an  afttnity  for  each  other  we 
attraeted  each  by  a  ^lecific  force  which  varies  according  to  the 
body,  aad  that  when  two  bodies*  >  a  and  (,'  are  uitited,  if  a  third 
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body,  c,  be  presented,  which  has  a  stronger  affinity  fot  a  Uian  p 
has,  then  I  is  completely  disengaged,  and  c  takes  its  place.  Thifl 
opinion  was  embraced  by  Bergiaan,  and  illustrated  at  considerable 
length  in  his  Essay  on  Elective  Attractions.  Berthollet,  without 
calling  in  question  the  truth  of  the  axiom,  denied  that  complete 
decomposition  is  ever  produced,  and  affirmed  that,  if  it  take  place, 
it  must  always  be  Mcrihed  to  a  cause  diRereni  from  affinity,  which 
is  a  power  capable  only  of  producing  combination,  and  not  decom- 
position. Though  Berthollet  has  not  perhaps  succeeded  in  etta- 
blishing  his  own  hypothesis,  1  conceive  him  to  have  shown  in  a 
satisfactory  manner  ihat  the  previously  received  opinions  were  Jnao- 
curate,  and  that  at  present  we  have  no  very  precise  notions  on  tlie 
subject.  A  paper  by  Mr.  Richard  Phillijis,  published  in  the  Journal 
of  the  Royal  Institution  (i.  80),  sets  this,  if  possible,  in  a  still 
stronger  light.  It  has  been  long  known  that  carbonate  of  potash 
has  the  property  of  decomposing  sulphate  of  barytes.  Mr,  FiiiUipt 
was  informed  by  Dr.  Babington  tliat  carbonate  of  barytes  may 
likewise  be  decomposed  by  sulphate  of  potash.  Mr.  Phillif»'s 
paper  consists  of  an  account  of  a  set  of  experiments  whidi  he  made 
to  verify  both  these  decompositions.  100  of  sulphate  of  barytea 
being  mixed  with  59  of  carbonate  of  potash,  and  a  sufficient  quan< 
tity  of  water,  the  mixture  was  boiled  for  two  hours:  ;^3  of  the 
sulphate  of  barytes  were  decomposed.  On  the  other  hand,  85  parts 
of  carbonate  of  barytes  being  mixed  with  74  parts  of  sulphate  of 
potash  dissolved  in  water,  after  similar  treatment,  57  parts  of  the 
carbonate  of  barytes  were  decomposed.  It  would  appear  from  this, 
that  six  integrant  particles  of  carbonate  of  potash  are  requisite  to 
decompose  one  integrant  particle  of  sulphate  of  barytes ;  while,  on 
the  other  hand,  three  integrant  particles  of  sulphate  of  potash  de- 
compose two  of  carbonate  of  barytes.  It  would  seem  from  this  that 
the  united  affinities  of  sulphuric  acid  for  barytes,  and  of  carbonic 
acid  for  potash,  are  in  reality  the  strongest.  The  other  decomposi- 
tion appears  to  he  the  consequence  of  the  great  quantity  of  car- 
bonate of  potash  present,  and  to  cease  when  that  quantity  is  dimi- 
nished to  a  certain  degree.  If  this  explanation  be  well  founded, 
there  ought  to  be  certain  proportions  of  these  two  salts  which  would 
not  act  upon  each  other  at  all, 

4.  Dalian's  Theory  of  the  Alsorptiim  of  Gases  hy  Liquids. — In 
the  year  1805  Mr.  Dalton  published  a  paper,  entitled,  On  the  Ab- 
sorption of  Gases  by  Water  and  other  Liquids  [Manchester  Me- 
moirs,, Second  Series,  vol.  i.)  This  paper  contains  a  theory  of  the 
absorption  6f  gases  by  liquids,  and  is  remarkable  for  that  ingenuity 
and  simplicity  which  so  peculiarly  distinguish  all  Mr.  Dalton's 
labours.  His  object  is  to  prove  that  the  absorption  is  altogether 
mechanical,  and  occasioned  by  the  pressure  of  the  atmospheres 
superincumbent  on  the  liquids.  To  this  theory  two  objections  pre- 
sent themselves,  which  have  hitherto  appeared  to  me  insurmount- 
able.   1.  Water  absorbs  many  times  its  volume  of  certain  gase*. 
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In  such  cases  there  must  e&ist  a  chemical  affinity  between  the  liquid 
aod  the  gas  absorbed.  Yet  in  every  other  respect  the  absorption  of 
these  gases  i&  similar  to  that  of  the  least  absorbable  gases.  Hence 
if  we  admit  the  action  of  chemical  aSaity  in  the  one  case,  I  do  not 
see  how  we  can  refuse  it  in  the  other.  2.  Water  absorba  a  deter- 
mioate  bulk  of  every  gas.  But  the  proportion  absorbed  varies  ex- 
ceedingly in  the  different  gases.  Of  some  gases  it  absorbs  its  own 
bulk;  of  others,  only  ^  of  its  bulk.  Now  if  the  absorption  be 
menrly  mechanical,  1  can  see  no  reason  for  this  difierence ;  but  if 
there  be  an  affinity  between  the  gas  and  the  liquid,  the  quantity 
absorbed  most  depend  upon  the  balance  between  ine  affinity  and  the ' 
elasticity  of  the  gas,  and  of  course  must  be  regulated  by  tliat  affinity. 
In  the  year  l8l2M.deSaussiire  published  a  very  elaborate  paper 
On  the  Absorption  of  Gases  by  different  Bodiet.  This  paper  [ 
tiaoslated,  and  inserted  in  the  sixth  volume  of  the  ^miau.  The 
experiments  relate  chie6y  to  the  absorption  of  gases  by  solid  bodies. 
But  the  author  added  a  sectioo,  in  which  he  examines  the  absorption 
of  gaees  by  liquids.  He  shows,  1.  That  the  law  established  by 
Dallon,  aud  considered  by  him  as  a  necessary  consequence  of  the 
absorption  of  gases  by  liquids,  being  mechanical,  does  not  hold  ; 
namely,  that  liquids  absorb  always  -jip  -^^,  -^  or  -^  of  their 
bulk  of  gases.  2.  That  the  quantity  ot  the  same  gas  absorbed  by. 
different  liquids  is  not  the  same,  as  Dalton  had  supposed,  but  very 
different.  3,  That  the  order  of  the  absorption  of  gases  differs  in 
different  liquids.  Thus  naphtha  absorbs  more  olefiant  gas  than  it 
does  of  carbonic  acid,  while  olive  oil  absorbs  more  carbonic  acid 
than  olefiaot  gas.  Saussure  also  endeavoured  to  piove  by  experiment 
that  the  absorptioti  of  mixed  gases  by  liquids  does  not  follow  the  law 
established  by  Mr.  Dalton.  But  Mr.  Uallon  in  his  vindication  of 
his  thleory  [Amials,  vii.  215),  lias  shown  that  Sanssure's  experi- 
ments coincided  with  his  theory,  provided  we  substitute  the  rate  of 
absorption  as  determined  by  Saussure  for.  what  he.  himself  had  esta- 
blished. When  1  said  "  it  would  appear  from  these  experiments 
of  De  Saussure  that  Mr.  Dalton's  iheoiy  is  erroneous  in  every  parti- 
cular," I  alluded  to  the  theory  as  given  by  Mr.  Dalton  in  his  ori- 
ginal paper.  My  observation  could  not  be  supposed  to  apply  to  aby 
new  modification  of  the  theory  founded  upon  these  very  experi- 
ments. I  find  tnysttlf  still  unable  to  assent  to  the'opinion  that  the 
absorption  of  gases  by  liquids  is  entirely  mechanical,  because  several 
of  the  phenomena  appear  to  me  incompatible  with  that  opinion. 
-  Mr.  Dalton  will  find,  if  he  take  the  trouble  to  consult  the  third 
volume  of  the  fourth  edition  of  my  System  of  Chemistry  (p.  517)> 
that  I  considered  his  experiments  on  the  absorption  of  mixed  gases 
by  water  as  accurate,  though  1  explained  the  fact  without  having 
recourse  to  the  doctrine  of  mere  mechanical  absorption. 

.     IV.   CRYSTALLIZATION. 

I.  Supposed  Effect  ofAiroa.ihe  CrystaUixation  of  Liquids. — M. 
Geiger,  of  Heidelberg,  relates  a  fact  which  he  considers  as  illu»-- 
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tntiDg  tbe  effect  of  air  in  produdng  the  crystallbatiim  of  Uqnidb 
2^  ox.  of  acetic  acid,  obtained  bj  imtilliog  a  imiiture  of  acetate  ot 
potnii  and  biiulphate  of  poiasb,  were  put  into  a  four-ounce  phial 
fined  with  a  ground  stoj^r.  Tliis  phial  may  be  exposed  to  a  ten* 
perMiire  (tf  14°  or  9-5°  without  freezing.  But  the  initant  the 
Btoppef  is  taken  out,  it  congcali.  Frettjr  brisk  agitatim  doea  not 
occasion  congelation.  The  e^tallization  is  not  impeded,  though 
the  phial  be  opened  in  f  room  of  the  temperature  of  5^. 
(Schweigger's  Journal,  xr.  £SI.) 

The  cause  of  the  crystsUization  of  liquids  under  similar  circunt- 
stances  has  not  been  completely  developed.  Sir  Charles  filagdca 
showed  many  years  ago  that  it  is  not  the  air  which  occafli<His  the 
dMUige.  The  observations  of  Dr.  Coxe  on  this  suliject  (..^mtii^ 
■ri.  101)  deserve  atteotioo. 

2.  Cnfstallixalum  of  Lime.—M,  Gay-Lossac  has  hit  npon  a 
very  ingenious  method  of  crystallizing  lime.  He  exposes  lime- 
water  in  an  exhausted  receiver  of  an  air-pump  along  with  concen- 
trated sulphuric  acid.  When  the  acid  becomes  weak,  it  is  with- 
drawn, and  new  acid  substituted  in  its  place.  The  lime  gradually 
crystallizes,  and  assumes  the  form  of  a  six-sided  prism,  (.^^in.  de 
Chim.  et  Phys.  i.  3S4.) 

V.   ATOHIC  TBBORT. 

1.  /Itomsoflnm,  Zinc,  and  Manganese. — Dobereiner  has  pub- 
lished a  set  of  experiments  on  the  oxides  ot  these  metah. 
(Schweigger's  Journal,  xiv.  206.)  The  black  oxide  of  iron  is 
composed  of  100  metal  +  30  oxygen,  and  the  red  oxide  of  100 
metal  +  45  oxygen.  The  oxide  of  zinc  is  composed  of  100  metal 
-f  22*5  oxygen.  'Hiese  experiments  would  make  the  weights  ot 
the  atoinsof  iron  and  zinc — 

Itoa S'SS  or  6*66 

Zino 4-44 

I  have  already  ^ven  the  results  of  my  experiments  with  these 
metals.  I  am  disposed  to  consider  the  real  weights  of  the  atoms  of 
these  metals — 

Iron 3*5  or  7*00 

Zinc 4*0 

FVom  the  experiments  of  Dobereiner,  it  appears  that  the  black 
maoganese  ore  of  Traosylvania  is  a  sulphuret  of  manganese,  and  ' 
not  a  sulphureted  oxide,  aa  would  result  from  the  experiments  of 
Klaproth  and  Vauguelio.  He  found  it  a  compound  of  100  metal 
+  52  sulphur,  lois  would  make  an  atom  of  manganese  3*84  or 
7*7.     The  real  weight  is  probably  the  same  as  that  of  iron. 

2.  Amte. — Dobereiner  considers  azote  as  an  elementary  sub- 
stance. He  thinks  it  capable  of  communing  with  four  doses  of 
oxygen  in  the  following  way : — 
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Aiote.  OwjfttL 

1.  Air,  or  protoxide  of  azote,  composed  of  1   atom  +   1  atom 

2.  Nitrous  oxide,  or  deutoxlde  of  azote . .   1  +2 

3.  Nitrous  gas 1  +4 

4.  Nitric  acid , )  +8 

I  noticed  some  muiths  ago  Gay-Lussac's  new  experiments  oo 
the  cfHnpouods  of  azote  and  oxygen.     His  results  are — 

Aiotc  Otypo. 

1.  Nitrous  oxide,  composed  of    ....   1  atwn  4-   1  atom 

3.  Nitrous  gas 1  +2 

S.  Pernitrous acid    1  +3. 

4.  Nitrous  acid    1  +4 

5.  Nitric  acid 1  +5 

What  he  calls  permhvus  add  is  the  substance  formerly  distin- 
gubhed  by  t  be  name  of  nitrout  acid.  His  nitrous  acid  is  the  oitrout 
vapour  of  former  chemists.  When  I  gave  a  sketch  of  Gay-Lussac'a 
paper  in  the  ^imals,  (viii.  71}>  1  stated  that  the  novelty  consisted 
merely  in  the  method  of  procuring  nifroiu  acid  {pemitrmis  acid  of 
Gay-Lussac)  in  aseparate  state,  and  that  the  opinions  considered  by 
Gay-Lussac  as  new  had  been  previously  entertained  by  chemists  in 
genera).  In  proof  of  this  1  quoted  what  I  had  myself  stated  on  the 
subject  in  papers  foruierly  written.     M.  Gay-liissac  has  thought 

nier  to  quote  what  1  said  (Ann.  de  Cbim,  et  Phys,  ii.  182),  and 
raw  as  an  inference  that  I  claimed  his  discoveries,  as  having 
been  previously  made  by  myself.  Nothing  was  further  from  my 
thoughts  than  laying  «ny  such  claim.  My  object  was  merely  tv 
show  that  the  opinions  of  Gay-Lussac  had  been  already  adopted  by 
chemists  before  his  paper  appeared.  I  might  have  quoted  other 
books  on  the  subject  if  it  had  been  requisite,  some  of  them  of 
rather  an  old  date.  Let  him  consult  Davy's  Researches,  p.  30 ;  or 
Dobereiner's  paper  in  Schweigger's  Journal,  xiv.  219  ;  and  he  will 
see  that  my  opinion  respecting  nifrous  vapour  is  neither  new  nor 
singular. 

M.Dulong  has  lately  shown,  by  direct  experiment,  that  what  Gay- 
Lussac  considered  as  pernitrous  acid  is  the  same  as  the  nitrous  acid 
vapour  of  former  chemists,  and  that  hu  peroitroui  acid  may  be 
fijrmed  directly  by  uniting  together  ox^ea  and  nitrous  gas,  (See 
Ann.  de  Chim.  et  Phys.  ii.  317.) 

3.  Specific  Gravity  of  Gases. — In  the  Armals,  vii.  543,  I  hare 
given  a  table  of  the  specific  gravity  of  gaseous  bodies.  Since  that 
time  M.  Gay-Lussac  has  published  a  still  fuller  table  (Ann.  de 
Chim.  et  Phys,  i.  21 R).  His  numbers  differ  very  little  from  those 
which  1  had  previously  given ;  and  the  chief  cause  of  the  difference 
is  perhaps  owing  to  my  having  reduced  all  the  densities  by  calcula- 
tion  to  the  temperature  of  60°,  which  Gay-Lussac  seems  to  have 
neglected.  I  stull  insert  his  table  here  fiir  the  gmtification  of  my 
readers. 
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Sp.  Gr. 
b. 


Vapour  of  hydriodic  ether. 
Vapour  of  oil  «f  loTpenliae 
Hjdrlodic  actdgai   


wilicii 


,cid  gas   , 


Pha^eoe  gas     

Niliout  acid  gm 

Vapour  of  sulpfaurel  of  carbon 
Vaponr  of  tnlpbaric  elbe 

Chlarioe  

Kncbloiiae •... 

Flnoboric  gai    


Vftpour  of  a 


e  etbcr  . . 


5iU9 
5-OISO 
4-4430 


S-6447 

S-5S60 
S'4700 

S3T09 

2-219 

2-1930 


Cjanogeu 

Vapour  of  absolute  alcohol 

Nitrons  oiide 

Cftrbonlc  acid 


Phuspbureled  hjdrogeu   . 

Steam 

AoimoBia 


Carbureted  bjdrogeu  . 
Arseirialed  h;drugea . . , 
Hydrogen 


0-9T8* 

0^691 

0-9569 
0-9478 

0-870 
0-6935 
0-5B67 

0-5550 
0-5290 
0-0732 


0-5943 
0-5624 


Gay^Llisiac. 
Mi.  n. 

Gay-Lasaac 
Gay-Losiac. 


Add.  de  Cbiin. 


Auu.  de  Cbini. 


Joba  Da>y.  Pbil.  Trans.  1818, 

|>.354. 
Id.     lb.  p.  150. 
Gay-Lunac, 
Gay-Luuac. 
Gay-Lustac, 

Gay-Lusiac  sod  Tbenard. 
Gay-Lnsnc. 
Jobu  Daiy.    Pbil.  Tram.  1813, 

p.  S66, 
Tbenacd.        Uem.    d'Arceuil, 

i.  ISI. 
DsTy, 
Gay-Lusmc.      Ano-  de   Chim. 


Coiiu. 

Biot  and   Arago.      Mem.    d( 

rioBlil.  1806,  p.  320. 
Id.     lb.  p.  320. 
Tbenard  and  Gay-LDscBc.      Rt- 

cherch.  Phyi.-CliiiD.  i.  191. 
Biol    and    Arago.       Mem.    d( 

I'laslil.  1806,  p.  320. 
Bcrard 


Til.    de    Sauisi 


Chim.  Unix.  i8X 
Araga  and   Biot.       Men 

I'Instil.  ISOd,  p.  SaO. 
Crnickritaniis. 
Gay-LilESHc.      Ann.  de  I 

iCT.  150. 
Davy. 
Gay-Luwac. 
Biot   and    Arago.       Men 

I'IdsiIi.  1806,  p.  390. 
Tbomsan. 
Tronunsdnrf, 
Arogo  and    Biot,      Men 

rinslit.  1606,  p.  320. 


4.  Relation  hetiveen  the  Specific  Gravity  of  Gaseous  Bodies  and 
the  Weights  of  their  Atoms, — In  the  Annals,  vii.  343,  1  published 
a  short  paper  on  this  subject,  in  which  I  endeavoured  to  follow  out 
an  idea  that  had  been  first  started  by  Dr.  Prout.  1  showed  that  if 
we  make  the  specific  gravity  of  oxygen  gas  1,  and  refer  that  of  all 


.lized  by  Google 


1617.]  *fcn«?  t/ie  Year  1816.  .      17 

the  other  gases  to  itj  in  that  ease  gaseous  bodies  may  be  reduced 
under  three  classes.  lo  the  first  class  the  specific  gravity  of  the 
gas  and  the  weight  of  its  atom  are  represented  by  the  same  number. 
In  the  second  class  the  weight  of  the  atom  is  douhle  the  spenfic 
gravity ;  and  in  the  third  class  the  weight  of  the  atom  is  four  times 
the  specific  gravity  of  the  respective  gases. 

5.  Atom  of  StroiUian, — By  a  set  of  experiments  ^ven  in  the 
Amals,  vii.  899,  I  determined  the  weight  of  an  atom  of  strontian 
to  be  €'449.  Probably  the  true  number  is  6*500,  which  would 
make  an  atom  of.  strontian  52  times  heavier  than  an  atom  of 
hydrogen. 

VI.  LlttBT. 

I.  Pkosphorescetux  of  Bodies. — ^Beccaria's  curious  experiments 
on  the  light  emitted  by  most  bodies  when  suddenly  carried  into  a 
dark  place  after  being  exposed  to  the  direct  rays  of  the  sun,  which 
nere  published  many  years  ago  in  the  Memoirs  of  the  Bologna 
Academy,  are  known,  1  presume,  to  most  of  my  readers.  Since 
that  time  several  additional  facts  have  been  brought  to  light,  parti- 
cularly by  Mr.  Canton,  who  contrived  a  substance  possessed  of  this 
quality  in  an  eminent  degree.  Theodore  yon  Grotthus  has  lately 
made  known  a  liatural  subsunce  which  possesses  this  phospho- 
rescent properly  in  a  much  higher  degree  thaii  any  other  hitherto 
observed.  He  has  published  a  detailed  description  of  the  pheno- 
mena exhibited  by  tbb  new  body,  and  has  at  the  same  time  con- 
trived an  elaborate  theory,  which  he  considers  as  afifording  an  expla^ 
nation  of  phoephtwescence  in  general.  (Schweigger's  Journal, 
xiv.  133.)  The  substancti  in  questton  is  the  reddish  violet  Jbuar 
spar  from  Nerlsckimk,  belonging  to  that  variety  of  fluor  spmr  long 
known  to  mineralt^ists  under  the  name  of  chloropfiane.  This  sub- 
Btance^  when  slightly  heated,  gives  out  a  copious  emerald>green 
colour.  Even  the  best  of  the  hand  is  sufficient  to  produce  the 
ef&ct.  If  It  be  exposed  to  the  light  of  the  sun,  or  of  a  candle,  and 
afterwards  taken  into  •  dark  place,  it  emits  light,  and  continues  to 
do  so  for  a  long  lime.  O^otthus  compared  it  thu»  circumstanced 
\ntb  Canton's  pyrophorus,  and  found  it  to  shine  much  longer,  and 
with  more  brilliancy.  His  theory  of  phosphorescence  is,  that  the 
solar  tight  upon  the  surface  of  the  phosphorescent  body  between  its 
elementary  poles  is  decomposed  into  its  elementary  electrical  prin- 
ciples, namely,  plus  ai^  minus  electricity,  and  that  the  snhsequent 
union  and  escape  of  these  elements  of  light  occasion  the  phospho- 
rescence of  the  body.  This  hypothesis  the  author  illustrates  at 
great  length,  and  endeavours  to  show  that  it  agrees  with  the  eipe- 
riments  and  observations  of  Dessaignes  when  properly  inteqireted. 
I  have  not  room  here  to  examine  in  detail  the  grounds  upon  which  - 
this  hypothesis  is  supported ;  nor  indeed  can  I  say  that  1  fully  under- 
stand it.  I  conceive  it  will  be  sufiicient  to  refer  those,  readers  who 
wish  to  go  into  the  subject  to  the  paper  itself.  It  is  entitled,  Ueber 
cinen  neuen  lightsauger  iiebst  einlgen  all^emeineD  Betrachtungen 
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nber  die  Pbosphorescene  und  die  Farben.    (Schweigger'a  Journal, 
iiv,  13S  ;  i».  1720 

2-  Homberg's  Pyr^horvs. — About  sevcD  years  ago  Sir  H.  Davy 
aanounced  that  Humberg's  pyrophorus  owes  its  peculiar  properties 
to  a  quantity  of  potassium  reduced  duiing  the  formation  of  the  sub- 
stance, Bnd  nhlch  evolves  potassureted  bydrogea  when  it  comes  in 
contact  with  moisture.  Some  years  ago  Dr.  Coxe,  of  Philadelphia, 
maintained  a  similar  opinion  in  a  letter  which  I  published  in  an 
early  number  of  the  Ajtnok.  Dobereiner  has  lately  noticed  ihii 
<^iQioo  of  Dr.  Coie,  and  endeavoured  to  show  by  some  esperi- 
ments  that  the  substance  formed,  and  to  which  the  pyrophorus  ovei 
its  peculiar  properties,  Is  a  compound  of  potassium,  sulphur,  and 
carbon.    (SchWeigger's  Journal,  xvi.  118.) 
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1.  Dilatation  o/"  Bodies  by  Heal. — MM.  Gay-Lussac  and  Arago 
hare  published  in  the  Ann.  de  Chim.  et  Phys.  various  tables  of  the 
dHatation  of  bodies  by  heat.  I  shall  insert  here  such  of  these  tables 
as  Rre  not  already  familiarly  known  to  the  English  reader. 

Table  I. — Linear  Dilatation  of  different  Substances  when  raised 
from  the  Temperature  of  freezing  Wiiler  lo  the  boiling  Heat  of 
that  Liquid,  according  to  the  Experiments  of  Laplace  and 
Lavoisier, 

DiUtatlonforaleD^lli  ^  I. 


Steel  not  tempered    0-00107915  . 

Stee1tempered,aDdthenheatedtol50°..  0*OOI2395(t  .. 

Slver  from  the  cupel    0*0Ol!)O974  ., 

Silver,  Paris  standard   0-00190868  ., 

Copper 0-00171733  . . 

Brass 0-00187821  ., 

Tin  from  Malacca    ; 0-00193765  . , 

■Rn  from  Cornwall 0-00217298  . , 

Hammered  iron    O-0O122O45  . . 

Ironwire   0-00123504  .. 

English  flint  glass .. : O-OO0SU66  .. 

Mercury  (in  volume) 0-01847746  .. 

Fme  gold 0-00146606  . . 

Gold,  Paris  standard,  not  annealed  ....  0-00155155  . . 

Goldf  Paris  standard,  annealed    ......  0-00151361  .. 

Platinum  {according  lo  Borda) 0-00085655  . . 

Lead 0-00284836  . . 

'  French  crystal  glass 0-00087199  . . 

Freath  crown  glass 0-00089694  . . 

French  mirror  glass .'.,..  0-00089089  .. 
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Duiing  tbese  experiments  the  author*  obicrved  that  the  dilatatUHt 
of  glass  and  of  the  metals  was  sensibly  proportional  to  that  of  jner- 
cury  i  so  that  twice  the  number  of  degrees  gives  a  double  dilatation. 
Tempered  steel  alooc  presented  stiiking  ezceptiona  to  this  law. 

Tauix  II. — Linear  XHialalions  Jrom  32"  to  212°,  according  to 
the  Experments  of  TrougktoTi. 

Steel CKI0U8M  =t  ^ 

Silver     (M)020826  a>  t^ 

Copper 0-0019168  =  -^ 

Iron  wire 0-0014401  =  ^^ 

Platinym   0-0009918  ta  .^^ 

Palladium  (according  toWoUaston)  0-0010         =s  ^^^ 

Table  III. — Dilatation  of  Liquids  in  Volume  letwetn  32^  and 
212°,  accordiitg  to  Dattoa. 

Muriatic  acid 0-0600  e=  ^ 

Nitric  acid O-llOO  «   + 

Sulphuric  acid    0-0600  =  -^ 

Alcohol   0-1 100  =    ^ 

Water 0-0466  r=  ^ 

Water  saturated  with  common  salt ,, 0^500  c=  ^ 

Ether 0-0700  =  ,1,. 

Freed  oils     0-0800  =  ^ 

Oil  of  turpentine    O-070O  ss  ^ 

Mercury O-0200  =  ^ 

Mercuiy  acccsding  to  Lord  C.  CMrendich ....  OK)1873a3  ^ 

Tabi-b  IV.-^JDUataiioH  of  Liquids. 

Gay-Lutsac  has  lately  made  a  set  <rf  experiments  on  the  dilatation 
of  liquids,  in  order,  if  possible,  to  discover  the  law  by  which  this 
dilatation  is  regulated.  The  experiments  were  made  in  thermo- 
meter tubes  hermetically  sealed.  The  boiling  point  of  each  liquid 
was  pitched  upon  as  the  zero,  and  the  degrees  were  reckoned  irom 
that  point  downwards  according  to  the  centignide  scale.  The  liquids 
pitched  upon  were  water,  alcohol,  sulpburet  of  carbon,  and  sul- 
phurie  ether.    Their  boiUng  points  were  as  follows  :— 

Water    100°  m    212*  Fahr. 

Alcohol 78-41  ....173 

Salphuret  of  carbon  ....     46*60  ....  12^ 

Sulphuric  ether 35-66 96       • 

The  following  table  exhibits  the  contractions  wUch  took  t^ace  in 
the  volume  of  tbese  bodies  respectively  when  exposed  to  different 
temperatures  below  their  boiling  points : — 
B  2 
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Water. 

Alcabol. 

SulphurftofCaiboo. 

Snlpbui 

ic  Etber. 

•ftrnp. 

Oniracl. 

Temp. 

Canlract. 

Temp. 

Contract. 

Temp. 

CoDtncl. 

Ofl 

0-00 

OKI 

000 

0-0 

000 

DO 

0-00 

s-« 

B-44 

4-4 

4-90 

1-3 

1-69 

1-3 

S-08 

8-0 

B-40 

3S 

6-08 

8-6 

4-38 

8-6 

4-0t 

9-9 

6-IS 

61 

T-S9 

5-0 

e-14 

4-4 

7-18 

14-3 

10-I3 

1 1-6 

13-85 

7-9 

9-BI 

6-1 

9-88     ■ 

210 

18-68 

15-8 

I7'88 

10-1 

18-18 

7-7 

ia-46 

86-« 

noo 

198 

23-13 

18-4 

14-93 

9-1 

14-74 

83-1 

SO-53 

83-6 

87-58 

15-0 

17-98 

10-7 

17-33 

39-9 

S4-06 

86-8 

31-16 

17-8 

81-80 

18-8 

19^6 

46-S 

S6-4S 

'31-8 

38-79 

80-4 

84-87 

14-0 

BS-65 

Bl'4 

SS14 

34-8 

40-06 

SS-9 

27-10 

16-9 

*T-06 

5«-4 

31-18 

408 

46-57 

850 

89-80 

803 

33-87 

M-5 

38-94 

47-9 

53-81 

87-3 

31-98 

81! 

33-46 

81-4 

S4-7« 

51-9 

57-88 

S9-S 

34-84 

85-9 

40-37 

72-8 

SS-OT 

50-7 

6S'74 

31-1 

36-87 

86-8 

44-69 

761 

3694 

61-2 

6715 

33-3 

38-68 

30-3 

46-47 

78-7 

37-4S 

68-9 

68-88 

35-7 

4180 

310 

41-81 

M-S 

37-74 

63-6 

69-33 

37-4 

43-01 

31-1 

47-88 

60-4 

37-80 

65i 

7118 

38-1 

43-68 

840 

60-78 

i4-6 

38-8fi 

67-3 

78-97 

41-0 

46'85 

9T-3 

65-85 

ie-o 

ati-ss 

■70-7 

7610 

483 

48-11 

39-9 

58-54 

7S-S 

n-85 

44-7 

S0-6S 

40-5 

59-56 

73-8 

79-03 

47-7 

53-94 

483 

fi9-67 

yn 

66-88 

51-6 

74-04 

51-1 

51-39 

631 

75-81 

61 -T 

67-83 

5*3 

77-45 

6S-3 

60-43 

64-1 

77-90 

643 

70-45 

55-4 

78-84 

Id  order  the  better  to  show  the  rate  of  dilatation,  the  foltowin^ 
table  was  calculated,  showing  the  degree  of  contraction  for  every 
fire  centigrade  degrees  below  the  boiling  point  of  each  liquid. 


Water 

Alcohol. 

Sulpkvret  «f 
Carbon. 

Ether. 

CatrKtDKlcal. 

Coitnct 

DitUal 

Coiiln!l|Dltu,ul. 

5:Mtnct 

bTBp«. 

c.l<iM. 

bj«P«. 

bjapa 

cmlUoL 

Vap". 

caUted. 

0° 

000 

O^W 

OW 

0-00 

o-oo 

000 

0-00 

OiW 

5 

S-S4 

3-35 

S-66 

5-56 

6-14 

607 

8-16 

8-16 

10 

6-65 

11-43 

11-84 

12-01 

18-08 

19-17 

1601 

15 

10-50 

9-S9 

11-51 

noo 

17-98 

17-99 

24-16 

80 

13'15 

13-03 

84  34 

83-41 

83  80 

83-80 

34-37 

36-08 

35-05 

4005 

45-68 

45  66 

46-J1 

45-61 

58-77 

5857 

86-58 

50-85 

5111 

5108 

60-10 

65-4  1 

65-80 

SO 

28-56 

28-61 

56-08 

56-31 

66-28., 

5558 

1801 

71-79 

55 

30-90 

30-43 

61-01 

61-48 

6M4 

»■ 

78-38 

60 

38-48 

31-96 

65 

34-09 

3319 

70>l 

70 

35-47 

34-09 

75-48 

^4-93 

75 

S6-T0 

34-93 

80-11 

7S-16 
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From  tbis  table  it  appears  that  alcohol  aud  sulpburet  of  carbon 
experience  tbe  same  degree  of  dilatation.    This,  as  Gay-Lussac 
has  shown,  depends  upon  the  equal  deii»ty  of  their  vapoun.     He 
ihows  that 
Alcohol  at ... .  '}S'A\°  produces  488'3  its  volume  of  vapour  at  100^ 

Sulph.  of  cart,  -ie-eo 491-1 

Ether     35-66 285*9 

Water   JOO-OO 1633-1 

Gay-Lussac  promises  speedily  to  renew  this  interesting  subject. 
[Ann.  de  Chim.  et  Phys.  ii.  130.) 

2.  Heat  evolved  hy  Comhtnatwn. — It  was  an  opinion  entertained , 
by  Dr.  Irvine  that  whenever  two  bodies  unite  together,  a  quantity  of 
heat  is  evolved.  This  opinion  was  ibunded  chiefly  upon  mixtures 
of  sulphuric  acid  and  water,  and  alcohol  and  water.  Upon  these 
mixtures  Dr.  Irvine  appears  to  have  founded  a  great  part  of  his 
peculiar  doctrines  respecting  heat.  It  was  observed  that  in  all  these 
cases  the  density  of  the  mixture  was  greater  than  the  mean.  Heace 
it  was  concluded  that  whenever  two  bodies  unite  so  that  the  density 
increases,  heat  is  evolved ;  but  when  the  density  diminishes,  heat 
is  absorbed.  Gay-Lussac  has  lately  published  several  bets  which 
be  considers  as  inconsistent  with  this  doctrine.  (Ann.  de  Chim.  el 
Phys.  ii.  214.)  Most  of  these  &cts  were  previously  known.  They 
are  as  follows : — 

(1.)  A  saturated  solution  of  nitrate  of  ammonia,  at  the  tempera- 
ture of  61°,  and  of  the  density  1*302,  was  mixed  with  water  in  the 
proportion  of  4405  to  33-76.  The  temperature  of  the  mixture 
sank  8-9";  hut  the  density  at  61"  was  1-159,  while  the  mean  den-, 
si^  was  only  1*151. 

(2.)  On  adding  ^atec  to  the  preceding  mixture  in  the  proportion 
of  33-64  to  39-28,  the  temperature  sank  3-4°,  while  the  density 
continued  O'0O3  above  the  mean. 

Other  saline  solutions  present  the  same  result,  though  none  to  so 
great  a  degree. 

(3.)  The  chloride  of  azote  gives  out  heat  and  light  when  decom- 
posed, and  reduced  tothe  twp  simple  bodies — chlorine  and  azote,  ., 

(4.)  Iodide  of  azote  likewise  ^ves  out  heat  and  light  when  re- 
duced into  iodine  and  azote. 

(5.)  Euclilorine  detonates  at  a  temperature  below  212°,  and 
gives  out  heat  and  light  wlien  reduced  into  chlorine  and  ox)^n.      ; 

3.  Division  of  Fahrenheit's  Scale. — My  readers  will  have  perused, 
with  interest  some  curious  particulars  respecting  Fahrenheit's  tlier-. 
mometrical  scale  printed  in  the  Jbinals,  viii.  26,  for  which  1  am 
obliged  to  an  anonymous  correspondent.  The  paper  in  question 
having  made  its  appearance  so  recently,  I  conceive  it  to  be  unne- 
cessary to  give  any  details  from  it  here. 

4.  Dr.  MarceVs  Melkod  of  producing  a  violent  Heat. — In  the 
Annals,  ii.  99,  Dr.  Marcet  published  a  method  of  producing  a  very 
violent  heat.  It  consisted  in  passing  a  current  of  oxygen  gas  through 
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ihe  fluae  of  a  spirit  Ismp.  This  method  has  been  lately  tried  by 
Profeaeor  Stromeyer,  of  Gottiagen,  and  he  baa  obtained  by  means 
of  it  some  uoexpected  results.  (Schweigger's  Jounml,  xt.  270.) 
Platinum  wire  1-7S  millioietres  in  diameter  melted  very  speedily. 
When  its  diameter  was  only  0-5  millimetre,  it  burned  brilliantly. 
Iron  wire  several  millimetres  in  diameter  melted  npidly,  and 
burned ;  and  a  watch-spriog  burned  with  the  same  brilliancy  as 
it  would  have  done  in  oxygen  gai.  Rock  crystal  and  common 
quartz  in  small  fragments  melted  completely  into  a  glass  bead.  The 
same  eiperiments  were  tried  with  lime  and  magnesia ;  bat  the 
success  was  not  so  complete.  .  The  surfece  was  converted  into  an 
enamel,  and  'he  sharp  edges  were  blunted ;  so  that  Stromeyer  has 
little  doubt  that  he  wilt  be  ultimately  able  to  fuse  both  of  these 
bodies,  httheito  considered  to  be  completely  refractory. 

VIII.    BIHPLB  SDPPOBTBaS. 

1.  Oxyge/i  and  chlorine, — Hitherto  only  three  compounds  of 
oxygen  and  chlorine  have  been  discovered ;  namely,  \.  Prolo-cklo- 
rous  oxide,  or  the  euchloTlne  of  Davy,  composed  of  one  atom  chlo- 
rine and  One  atom  oxygen.  2.  Deuto-cklorfms  atide,  the  new  gas 
discovered  by  Davy,  and  described  in  the  Phil.  Trans,  for  1815. 
(See  Annals,  vii.  28.)  According  to  his  experiments  it  is  composed 
of  one  atom  chlorine  and  four  atoms  oxygen.  3.  The  ckhric  acid 
of  Gay-LussBc,  obtained  by  decomposing  chlorate  of  barytW  by 
me^ns  of  sulphuric  acid,  and  composed,  according  to  his  esperi- 
metts,  of  one  atom  chforine  and  five  atoms  oxygen.  In  Gilbert's 
Mnalen,  lii.  ID/,  or  the  second  number  of  that  work  for  1816, 
there  H  a  curious  Jiaper,  hy  Frederick,  Count  of  Stadion,  la 
Vienna,  On  the  Combinations  of  Chlorine  and  Oxygetk  He  does 
not  appear  to  have  been  acquainted  with  the  late  experiments  of 
Davy  J  but  he  discovered  the  deuto-chloroui  oxide  nearly  in  the 
same  way  that  Davy  had  done.  His  method  was  to  fuse  a  small 
quantity  of  chlorate  of  p'otash  in  a  rrtort,  to  allow  it  to  cool,  and 
then  to,  pour  over  it  concentrated  sulphuric  acid.  This  mixture 
hifitn^  ex  posed  for  three  hours  to  the  heat  of  a  water-bath  gradually 
raised  frftn  54'5°  to  212°,  the  new  gas  came  ovsr,  and  was  re- 
ceived oVer  mercury.  Its  properties  were  as  follows  : — 
.  It  has  a  lively-yellow  colour,  much  more  intense  than  that  of 
protb-chforous  oxide.'  Ite  smell  is  quite  peculiar,  and  does  n6t  occa- 
i^on  Catairh,,  as  is  the  c^se  with  chlorine.  It  does  not  alter  blue 
jiafih;.  It  may  be  preserved  unaltered  in  the  dark,  provided  it  be 
not  m  cdMact  with  cottlhuslible  or  alkaline  bodies;  but  when  ex- 
pCitA  to  the  rays  of  the  sun,  its  bulk  is  increased,  and  it  is  decom'. 
pcised  Into  chlorine  and  oxygen.  Heat  and  electric  sparks  occasion 
thfe  same  decompdsilioti.  When  rfthei  to  a  temperature  between 
112°  apd  1^44?,  it  explodes.  If  explodes,  likewise,  when  an  electric 
sblifkRpaSJ^ed  through  It.  When  tlnis  decomposed  over  mercury, 
tnt  'chlorine  Unites  with  the  mercury^  rfnd  kaves  a  quantity  of 
ftxygen  equal  to  the  original  bulk  of  the  gas.     Frota  other  experi- 
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meats  it  follows  that,  after  decotnposttion,  the  bulk  of  the  chlorine 
was  to  that  of  the  oxygen  as  two  to  tlirce.  From  this  it  follows  that 
deuto-chloroos  onide  is  cum]>ose(l  of  one  atom  chlorine  and  three 
atoms  oxygen.  Hence  it  is  probably  a  different  substance  from  the 
gas  examined  by  Davy.  When  deu to-chlorous  gas  and  hydrogen 
are  mixed,  no  change  takes  place  at  the  common  temperature  of 
the  atmosphere ;  but  when  an  electric  spark  is  passed  through  the 
mixture,  a  detonation  takes  place,  and  the  whole  ii  conrerted  into 
muriatic  acid  and  water.  According  to  Count  von  Stadion's  experi- 
ments^ three  measures  of  deuto-chlorous  gas  require  eight  measures 
of  hydrogen.  This  is  the  proportion  that  ought  to  follow  from  the 
composition  of  deuto-chlorous  gas  as  determined  by  Stadion's  expe- 
riments. 

Water  absorbs  at  least  seven  times  its  volume  of  deuto- chlorous 
oxids.  The  solution  has  a  deep  yellow  colour,  a  peculiar  pungent 
taste,  and  the  distinguishing  odour  of  deutQ-chlorous  oxide.  It  may 
be  kept  in  the  dark  in  close  vessels  without  uhdergDing  any  change, 
hut  when  exposed  to  the  solar  rays  the  oxide  is  decomposed,  and 
converted  into  chlorine,  and  the  chloric  acid  of  Gay-Lussac.  The 
colour  disappears,  and  the  liquid  assumes  the  smell  of  chlorine. 
When  heat  is  applied,  the  chlorine  is  driven  o^  and  pure  chroric 
acid  remains  behind.  The  evaporation  must  be  conducted  at  a 
temperature  between  U2°  and  144°,  and  be  continaed  till  about 
one-fourth  of  the  liquid  is  driven  off.  The  residue  has  then  loet  the 
odour  of  chlorine,  and  does  not  precipitate  nitrate  of  silver.  The 
deuto-chlorous  gas  is  decomposed  in  the  same  way,  but  more 
slowly,  when  left  in  contact  with  alkaline  bases,  or  with  metals. 

When  deuto-chforous  oxide  is  procured  by  thh  process,  there  is  a 
peculiar  salt  formed,  which  has  heea  hitherto  overlooked.  Thift 
salt  is  best  obtained  by  adding  three  or  four  grains  of  strong  sul- 
phuric acid  for  every  grain  of  chlorate  of  potash  employed.  After  the 
first  violent  antteftof  the  acid  is  at  Bn  end,  btat  is  to  be  applied, 
afid  contintTed  t!Tl  the  yellow  colour  of  the  mass  disappear.  The 
salt  formed  in  this  way  is  minted  with  bisulphate  of  potash,  which 
may  be  separated  by  a  second  crystallization.  This  salt  possesses 
the  following  properties : — 

It  is  quite  neutral,  is  not  altered  by  exposure  to  the  air,  and  has  a 
weak  taste,  similar  to  that  of  muriate  of  potash.  It  dissolves  in 
considerable  quantity  in  boiling  w^ter ;  but  water  at  the  tempera- 
ture of  60°  dissoWes  only  -J^th  part  of  its  weight.  In  alcohol  it  is 
quite  RHoIaltle.  Its  crystals  appear  to  he  ocfahediwns,  and  to  belong 
to  the  variety  distinguished  by  Hayy  under  the  name  plomb  salfat^ 
semi-pTtsme,  and  figured  by  him  in  his  69th  plate,  fig.  7^.  It  de- 
tonates fcebty  when  tritnrated  in  a  mortar  with  sulphur.  When 
heated  to  4 12°,  it  is  decomposed,  and  converted  rato  chloride  of 
potassium  {muriate  of  potash)  and  oxygen  gas.  When  this  salt  is 
mixed  with  its  own  weight  of  sulphuric  acid,  and  exposed  to  a  heat 
of  280"  ID  a  retort,  it  is  decomposed,  and  the  acid  which  it  conbuns 
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may  be  distilled  over.  The  seme  acid  may  be  formed  artificially  hy 
exposing  deuto- chlorous  oxide  to  the  action  of  voltaic  electricity  tn 
an  apparatus  constructed  with  platiuum  wires.  Accordiag  to  the 
analysis  of  Count  von  Stadion,  when  this  salt  is  exposed  to  heat  it 
is  converted  into 

Potassium 2-849\  . 

Chlorine    2-559/'' 

Oxygen 4-592 

■Now  2-849  grains  of  potassium  require,  lo  order  to  be  converted 
into  potash,  0*5819  grain  of  oxygen.  There  remain  4'0l  grains. 
Hence  the  acid  must  be  composed  of 

Chlorine    2-559 

Oxygen '.  4-01 

But  these  two  numbers  are  to  each  other  very  nearly  as  4-5  fan 
atom  of  chlorine)  to  7  (7  atoms  of  oxygen).  Hence  it  follows  tnat 
this  acid  is  composed  of  one  atom  of  chlorine  and  seven  atoms  of 
oxygen.  Count  von  Stadion  calls  it  oxy-ckloric  acid.  It  may 
perhaps  be  better  to  give  it  the  name  of  perchloric  acid.  Thus  it 
appears  that  no  fewer  than  four  combinations  of  chlorine  and 
oxygen  exist,  namely> 

ChlorUe.  Oxjecn. 

Froto-chlorous  oxide,  composed  of  1  atom  +   I  atom 

Deuto-chloroos  oxide 1  4-  S  ? 

Chloric  acid 1  +  5 

PerchJ<»ic  acid 1  +7 

So  that  an  uneven  number  of  atoms  of  oxygen,  it  would  appear, 
always  unite  with  an  atom  of  chlorine. 

IX-.     STUPLB   COMBUSTIBLES. 

1 .  Boron. — The  present  .method  of  preparing  boron  is  both  ex- 
pensive apd  troublesome.  Ddbereiner  has  pn^i^ed  another,  whidh 
u  at  least  cheaper.  ■  (Schweigger's  Journal,  xvi.  116.)  Borax  is 
fused,  reduced  to  a  fine  powder,  and  mixed  with  the  tenth  part  of 
its  weight  of  lamp-black.  The  mixture  is  put  into  a  gun-barrel, 
and  exposed  for  two  hours  to  a  white  heat.  Abundance  of  carbonic 
oxide  is  driven  otT,  indicating  a  decomposition  of  the  boracic  acid. 
After  the  process,  a  compact  mass  remains,  of  a  greyish-black 
colour.  This  mass,  being  pounded,  and  repeatedly  washed  with 
hot  water,  and  finally  with  muriatic  acid,  leaves  a  pulverulent  sub- 
stance, of  a  greenish-black  colour,  which  possesses  the  properties  of 
boron,  excepting  that  it  is  mixed  with  a  little  charcoal. 

Leopold  Gmelin  has  made  some  attempts  to  cchobioe  boron  with 
iron,  A  mixture  of  10  parts  iron  filings  and  one  part  boracic  acid 
was  exposed  in  a  Hessian  crucible  to  the  violent  heat  of  an  iron 
furnace,  A  metallic  mass  was  obtained,  which  had  obviously  been 
ifused.    It  possessed  some  ductility,  was  of  a  silver-white  colour, 
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and  retained  its  magnetic  virtues  in  perfection.  '  Tliis  boniret  of 
iron  dissolved  with  difficulty  in  muriatic  acid,  and  boreted  hydro^^n 
gas  was  disengaged.  But  the  gas  obtained  by  Gmelin  seems  to  hare 
been  but  imperfectly  saturated  with  boron.  It  liad  the  smell  of 
hydrogen  gas  fropi  iron,  mixed  with  the  odour  of  asafcEtida,  and 
burned  with  a  greeo  flame.  Neltfier  its  specific  gravity,  nor  the 
proportion  of  oxygen  necessary  to  burn  it  completely,  were  ascer- 
tained. From  some  experiments  on  tbe  borates,  which  will  be 
stated  in  a  subsequent  part  of  this  historical  sketch,  Gmelin  con- 
cludes that  the  weight  of  an  atom  of  boron  is  S'S,  and  that  boracic 
acid  is  composed  of  1  atom  boron  +  2  atoms  oxygen,  or  of  7'!'* 
boron  and  25*6  oxygen.     (Schweigger's  Journal,  xv.  24^.} 

2.  Charcoal. — According  to  Dobereiner,  wood  charcoal,  after 
being  exposed  to  a  red  beat,  is  a  compound  of 

Carbon    68-4 

Hydrt^n    1*0 

Before  exposure  to  a  red  heat,  its  composition  i^- 

Carbon     G8*4 

Hydrogen    1*5 

(Schweigger's  Journal,  xvi,  92.)  According  to  the  same  chemist, 
animal  cluircoal  is  composed  of  six  atoms  carbon  and  one  atom  azote. 
(Ibid.  S6.) 

3.  Gas  from  Coal. — Lampadius  has  published  a  set  of  experi- 
ments on  the  quantity  of  gas  obtained  by  the  distillation  of  various 
kinds  of  German  coal.  The  proportions  and  illuminating  qualities 
vary  considerably;  hut  I  do  not  consider  it  as  worth  while  to  state 
the  results,  because  do  description  whatever  is  given  of  the  varieties 
of  coal  employed.  The  experimeats  of  course  can  be  useful  only 
to  those  who  are  acquainted  with  the  nature  of  the  coals  which 
X<ampadius  nsed.  For  their  advantage,  I  may  mentjon  that  tbe 
expenmeats  in  question  are  inserted  in  Schweigger's  Journal,  xv. 
142,  published  on  Jan.  20,  1816. 

Mr.  Braqde  has  given  some  useful  and  amusing  facts  respecting 
the  gas  from  pit  coal  considered  as  a  substitute  for  oil.  (Journal  of 
the  Royal  tnstituticHi,  i.  71-)  A  chaldron  of  good  Walbend  New- 
castle coals  yields  from  17,000  to  20,000  cubic  feel  of  gas;  but  in 
large  establishments  the  quantity  obtained  seldom  exceeds  12,000 
cubic  feet.  At  the  three  stations  belonging  to  the  chartered  Gas 
Light  Company,  situated  in  Peter-street,  Westminster,  Worship- 
street,  and  Norton  Falgate,  25  chaldrons  of  coals  are  carbonized 
daily,  whioh  yield  300,000  cubic  feet  of  gas,  equal  to  the  supply 
of  7^,000  Argand's  lamps,  each  giving  the  light  of  six  candles.  At 
the  City  Gas  Works,  in  Ikirset-street,  Blackfriars  Bridge,  the  daily 
consumption  of  coals  amounts  to  three  chaldrons,  which  afford  gas 
for  the  supply  of  1 500  lamps :  so  that  the  total  consumption  of  coals 
daily  in  London  for  the  purpose  of  illumination  amounts  to  28  chal- 
drons, and  tlie  number  of  lights  supplied  to  7€>500. 
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4.  Olefiimt  Oas.~-ln  the  year  181 1 1  published  in  the  first  Tolume 
of  the  Memoirs  of  the  Wernerian  Society  of  Edinbnrgb  a  paper  on 
the  gaseous  combinatloos  of  carbon  and  nydrc^en.  In  (hat  paper 
(p.  516)1  detailed  some  ejiperioients  which  I  made  on  the  oily-k>ok- 
mg  substance  formed  by  the  action  of  chlorine  on  olefisnt  gas.  Prom 
these  eKperiments  I  drew  as  a  conclusion  ihat  the  substance  in  ques- 
tion was  not  an  oil,  but  a  compound  of  oiefiaht  gas  and  chlorine. 
This  conclusion  has  been  recently  confirmed  by  the  experiments  of 
Kobiquet  and  Ckilin  (Ann.  de  Chim.  et  Phys.  i.  337),  who  prepared 
considerable  quantities  of  the  liquid  in  question,  and  examined  its 
properties  considerably  in  detail.  They  obtained  it  by  passing  a 
current  of  chlorine  and  olefiant  gas  (both  pure)  into  a  large  glass 
globe.  The  liquid  was  freed  from  its  excess  of  chlorine,  if  any 
happened  to  be  present,  by  washing  it  with  a  little  distilled  water. 
Thus  prepared,  it  possessed  the  following  properties  :— 

It  is  colourless  as  water.  It  has  an  agreeable  odour,  very  similar 
to  that  of  muriatic  ether.  Its  taste  is  sweet,  sharp,  and  rather 
agreeable.  Its  specific  gravity,  at  the  temperature  of  44°,  is  1  '2201, 
that  of  water  being  unity.  The  density  of  its  vapour,  at  the  tem- 
perature of  48*7°,  is  such  that  it  supports  a  column  of  mercury 
24'666  inches  in  length.  Hence  its  boiling  point  is  152°.  The 
specific  gravity  of  hs  vapour,  according  to  the  experiment  of  Gay- 
Lussac,  is  3*4434.  It  burns  with  a  green  fiame,  emitting  a  thick 
smoke,  and  depositing  a  good  deal  of  charcoal.  It  is  composed  of 
one  volume  of  chlorine  and  one  rolome  of  olefiant  gas  condensed 
into  one  volume.     Now  the  specific  gravity  of 

Chlorioeis    , 3-500 

Olefiaat^, 0*974 

3*474 

Thus  we  see  that  the  oil  is  equal  to  the  specific  gravities  of  these 
two  gases  united,  as  it  ought  to  be. 

Muriatic  ether,  on  the  other  hand,  is  composed  of  1  volume  of 
muriatic  acid  +  1  volume  of  olefiant  gas  cottdewed  ioto  one 
volume.  Hence  the  reason  of  its  greater  volatility,  and  less  specific 
gravity.  The  supposed  oil  of  the  Dutch  chemists,  (hen,  is  chloric 
ether ;  or,  if  a  systematic  name  should  be  preferred,  it  may  be 
called  chloride  of  olefiant  gas, 

5.  Arsenical  Hydrogen  Gas. — It  is  suflidently  known  to  chemists 
that  it  was  during  a  set  of  experiments  on  tlie  preparation  of  this 
gas  that  Gehlen  lost  his  life.  Professor  Schweigger  has  lately  made 
OS  acquainted  with  the  process  which  he  followed.  It  consisted  in 
beating  a  mixture  of  arsenic  in  the  state  <rf  powder  and  a  concefltiated 
alkaline  ley.     (Schweigger's  Journal,  xv.  501.) 

6.  Pkosphureled  Hydrogen, — In  a  late  number  of  the  Annals  I 
published  a  set  of  experiments  on  this  gas,  hitherto  but  little  exa- 
mined4    It  may  he  obtained  by  putting  pieces  of  phosphuret  of 


18)7-3  ^I'-^i  '**  ^^  1S16.  27 

Ume  into  a  fttort  previously  fliled  with  water,  or  Still  better  with 
mter  acidulated  With  tnnriHtic  add. 

This  gus  is  colourleas.  It  has  &  smell  somewhat  similar  to  that  of 
onions.  Its  taste  is  intensely  bitter.  Its  specific  gravity  at  60"  ii 
0-9022,  Water  absorbs  about  -^th  of  its  bulk  of  this  gas,  and  ac- 
quires an  intensely  bitter  taste,  and  the  property  of  precipitaiing; 
several  metalline  solutions.  It  burns  when  it  cotnes  in  contact  of 
air  in  a  witle  vessel;  but  in  a  Harrow  tube  a  white  smoke  is  produced, 
and  the  whole  of  the  phosphorus  disappears.  One  volume  of  phos- 
phureted  hydrogen,  and  half  a  volume  of  otyseo,  mixed  in  this 

wi     -    • 


■,  leave  one  vohime  of  pure  hydrogen.  When  electric  sparka 
ar6  passed  through  it,  the  phosphorus  is  deposited,  and  pQTB 
hydrogen  remains,  equal  in  bulk  to  the  original  gas.  Hence  it  is 
composed  of  hydrogen  holding  phosphorus  in  solution.  Tlie  pn>- 
portions  are  one  part  by  weight  of  hydrogen  and  1 2  parts  by  weight 
of  phosphorus.     Hence  ha  atom  of  phosphorus  weighs  1-5. 

Fhosphureted  hydrogen  gas  requires  for  complete  combustion 
either  one  volume  or  1^  voiuine  of  oxygen  goB,  In  the  first  case 
phosphorous  acid,  in  th«  second  phos|^ric  add,  is  formed.  Hence 
phosphorous  acid  is  composed  of 

Phosplioriis 100  or  3 

Oxygen    1 . . . .    66-6    i 

and  phosphoric  acid  of 

Phosphorus 100  or  3 

Oxygen    . . ; 133-3     4 

For  complete  combustion,  phospbureted  hydrogen  requires  three 
foluma  of  nitrous  gas.  Phodphonc  acid  and  Water  are  formed,  and 
14-  volume  of  azote  reiaaing.  Tbo  sBtne  pn^drtion  of  oxide  of  azote 
is  aeoessary ;  the  same  subsTances  are  formed,  and  three  volumes  of 
azote  remain.  Tht«e  volumtA  of  chlorine  and  one  volume  of  phos- 
pbureted hydrogen,  when  mixed  over  water,  completely  dlsaj^ar, 
mtsriatie  acid  and  bichloride  of  pbospboras  being  fortUed.  Iodine 
decompos«i>  this  gas  likewise,  and  forms  a  white  substance,  which 
is  iodiae  of  phes^orus,  while  hydrogen  gas  temeios.  -  Four  grains 
of  iodiae  are  icqaislte  to  decompose  I4  cubic  inch  of  phosplurreted 
hydrogen  gas.  llilp  gss  Is  composed  of  1  atom  hydrogen  +  1 
atom  phosphorus.  There  is  another  gas  composed  of  2  atoms 
hydrogen  +  I  atom  |:4»OBphonis.  The  first  sliould  be  called  hydro- 
guret  of  phosphefus  i  the  second  Uh^Toptret  of  phosphorus. 

Wc  might  indeed  consider  the  gas  which  I  have  analyzed  as  com- 
posed of  1  atom  hydrogen  +  2  atoms  phosphorus,  and  the  other 
gas  as  a  compound  of  1  atom  hydrc^en  +  1  atom  ]>liosphorus.  But  ■ 
I  do  not  see  how  this  supposition  could  he  made  to  agree  with  the 
numerous  experiments  which  have  been  made  on  the  composition  of 
phosphoric  acid.  On  such  a  supposition,  an  atom  of  phosphorus 
would  weigh  0'75f  which  is  the  same  weight  as  that  of  an  atom  of 
carbon. 
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7.  Qa-buret  of  Phosphorus. — This  is  k  tasteless  subitance,  of  _ 
lemon-yellow  colour.  It  is  probably  gradually  acidified  by  exposure 
to  tbe  air ;  at  least  I  find  that  it  attracts  moisture.  It  does  not  melt 
when  heated,  but  bum^  with  considerable  splendour.  A  red  heat 
drives  ofT  the  carbon,  and  leaves  the  phosphorus.  It  is  composed 
of  I  atom  phosphorus  +  1  atom  carbon.  It  is  obtained  when 
pbospl|uret  of  lime  is  dissolved  >□  muriatic  acid. 

8.  Phosphuret  of  Potash. — Professor  Sementini,  at  Rome,  has 
announced  the  discovery  of  a.  compound  of  phosphorus  and  potash. 
His  experiments  were  published  in  the  Amials,  vii.  280.  It  was 
obtained  by  leaving  pieces  of  phosphorus  in  a  saturated  solution  of 
potash  in  alcohol.  Brilliant  scales  were  gradually  deposited  at  the 
bottom  of  the  vessel.  These  scales  constituted  the  sutntance  in 
question. 

9.  Composilion  ofjilcohol  mid  Ether. — Gay-Lussac  has  rendered 
it  very  probable  (Ann.  de  Chim.  xcv.  311)  that  alcohol  is  com-v 
poaed  of 

One  volume  olefiant  gas, 
'  One  volume  vapour  of  water, 

c<Hidenied  into  one  volume.    This  is  the  same  thing  as  to  say  that 
alcohol  is  a  compound  of  2  atoms  of  olefiant  gas  +1  atom  of 
water. 
Ether,  according  to  him,  is  coBiposed  of 

Two  volumes  olefiant  gas. 

One  volume  of  vapour  of  water, 

condensed  into  one  volume.     It  is,  therefore,  a  compound  of  4 
atoms  olefiant  gas  +  I  at^  water. 

10.  Sulphimc Ether. — Gay-Lussac  has  observed  that  when  sul- 
phuric etMr  is  kept  for  some  time  in  vessels  containing  a  good  deal 
of  air,  and  occasionally  opened,  it  undergoes  a  spcmtaoeous  altera- 
tion. Acetic  acid  makes  its  appearance  in  it,  and  a  peculiar  oil, 
which  seems  to  have  tbe  property  of  combining  and  fcM-ming  a  folid 
detonating  compound  with  muriatic  acid.  (Aon.  de  Chim.  et  Phys. 
ii.  96.)  M.  Planche  had  previously  observed  the  evolution  of  acetic 
acid  in  ether  kept  under  the  circumstances  pointed  out  by  Gay- 
Lussac.     (Ibid.  213.) 

11.  SLreneth^  iVine. — Mr.  Bran  de  lately  examined  a  Gre^ 
wine  called  Lissa,  imported  into  this  country,  and  likewise  some 
genuine  Marsala  from  Sicily.  The  quantity  of  alcohol  contained  in 
100  parts  of  each  he  found  as  follows : — 

Lissa 26     to  24 

Marsala 26-S  to  25*5 

These,  therefore,  are  the  strongest  wines  hidierto  examined. — - 
(Journal  of  the  Royal  Institution,  i.  136.] 
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Z.   H£TALS. 

1.  Gold. — Tlae  solution  of  gold  id  aqua  regia  has  long  beea 
fiiDiiliarly  koowa  to  chemists,  though  the  esaniiDatioa  of  it  ha» 
been  hitherto  so  difficult  that  chemists  contradict  one  another  re- 
specting the  effect  produced  by  the  addition  of  alkalies.  According 
to  Vauquelin,  Dupwtal,  and  Pelletier,  the  alkalies  do  not  occasioii 
a  precipitation  when  poured  into  this  liquid  cold.  Oberkampf  ob- 
tained a  contrary  result.^  According  to  M.  Figuier,  a  precipitation 
always  takes  place,  and  it  makes  no  difierence  whether  the  liquid 
contains  an  excess  of  acid  or  not ;  except  that  in  the  former  case  a 
greater  proporticHi  of  alkali  is  requisite ;  for  the  precipitate  never 
appears  unless  there  he  an  excess  of  alkali.  Six  grammes  of  dry 
muriate  of  gold  were  dissolved  in  150  grammes  of  distilled  warn. 
The  solution  was  divided  into  two  equal  parts,  and  put  into  two 
conical  glasses.  Into  the  one  were  put  four  grammes  of  muriatic 
acid.  Both  were  satumted  with  a  solution  of  caustic  potash.  T!ie 
colour  became  red,  and  a  grey-coloured  flocky  precipitate  gradually 
fell.  This  precipitate  was  at  its  maximum  in  48  hours.  It  was  the 
same  in  each  gl^.  Being  separated  by  the  filter,  the  liquids  were 
heated.  New  precipitates  fell,  much  darker  in  their  colour.  The 
whole  being  united  and  dried,  were  found  to  represent  in  each  two 
thirds  of  the  gold  held  in  solution.  On  adding^  muriatic  acid  to 
each  solution,  the  yellow  colour  was  restored.  Potash  occasioned  a 
new  precipitate  in  each;  and  by  adding  muriatic  acid  and  potash 
alternately,  the  whole  gold  was  precipitated.  (Ann.  de  Chim.  et 
Phyi.  ii.  tOZ.)     How  is  this  precipitation  to  be  explained ! 

2.  Purification  of  crude  Platinum. — The  Marquis  of  RidolG  has 
tried  the  following  method  of  separating  the  foreign  metals  witit 
which  crude  platinum  is  alloyed.  He  fuses  it  with  half  its  weight 
of  lead,  reduces  the  alloy  to  powder,  mixes  it  with  sulphur,  and 
exposes  it  to  a  strong  heat  in  a  covered  crucible.  A  brittle  button 
was  obtained,  consisting  of  platinum,  lead,  and  sulphur.  It  was 
fused  with  a  small  addition  of  lead,  heated  to  whiteness,  and  ham- 
mered in  that  stale  with  a  hot  hammer  upon  a  hot  anvil.  By  this 
means  the  lead  was  forced  out  in  a  state  of  fusion.  The  platinum 
thus  obtained  was  ductile  and  malleable,  and  of  the  specific  gravity 
£2*630.  (Journal  of  the  Royal  Institution,  i.  259.)  From  various 
trials  which  I  have  made,  I  have  reason  to  believe  that  the  specific 
gravity  of  pure  platinum  well  hammered  is  21-65.  It  is  just  pos- 
sible, though  not  probable,  that  the  specific  gravity  of  the  specimen 
examined  by  Ridol£  was  increased  by  its  being  alloyed  with  a  little 
Irad. 

3.  CupeUalixm  of  Silver.— M.  d'Arcet  lias  published  the  follow- 
ing table,  indicating  from  his  own  experiments  the  proportion  of 
lead  necessary  for  the  cupellation  of  silver  of  different  o^rees  of 
fineness,    (^n.  de  Chim.  et  niys.  i,  7&>) 
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CJompMllloD  of  altojr. 

Lead   necessary  to 

Ratio  brlween 

Ihe  lead  and  the 

Sliver. 

Copper, 

Blloy. 

copper. 

1000 

0 

1^ 

0        tol 

yso 

50 

3         ■ 

60          tol 

900 

100 

7 

70      tol 

800 

200 

10 

SO         tol 

700 

300 

12 

40        to  1 

600 

400 

14 

S5         to  1 

500 

500 

16  to  17 

32         tol 

400 

600 

16  to  17 

26-66    tol 

500 

700 

16  to  17 

22-857  to  1 

200 

800 

16  to  17 

20         tol 

100 

900 

16  to  17 

17-777  tol 

I 

999 

16  to  17 

16-016(0  1 

0 

1000 

16  to  17 

16        tol 

The  prc^rtidns  used  at  our  mint  are,  I  have  been  toU,  ipuch 
moK  economical  than  these. 

41  Mercury. — A  curious  paper  on  tlte  combination  of  tnercuiy 
vith  oxygen  and  sulphur  has  been  recently  published  by  M-Guibourt. 
jt  is  well  known  to  chemists  that  two  bitides  of  mercury  exist;  but 
M.  Guibourt  has  shown  that  the  protoxide  cannot  be  obtained  in  9 
separate  state.  When  the  proto- chloride  of  ntercury  {calomel)  is 
treated  with. an  alkali,:  a  black  powder  is  obtained,  which  has  been 
cooadered  as  protoxide  of  mercury.  But  when  examined  hv  a 
magnifying  glass,  globules  of  mercury  may  be  detected  in  it.  Tney 
become  visible  to  the  naked  eye  when  the  precipitate  is  pressed  be- 
tween two  bodies.  According  to  M.  Guiboun,  the  protoxide  of  ' 
mercury  is  composed  of 

Mercury   " 100 

Oxygen     , 4'5 

and  the  perc«ide  of 

Mercury   100 

Oxygen     8 

When  (utphureted  hydrogen  gas  is  made  to  act  upon  proto-chlo- 
ride  of  mercury,  a  black  powder  is  obtained,  which  has  been 
hitberio  considered  .ts  a  compound  of  mercury  and  sulphur.  But 
M.  Guibuurt  finds  that  globules  of  mercury  become  visible  in  it 
when  it  is  compressed.  On  that  account  be  does  not  consider  it 
as  a  sulphurei.  But  as  he  finds  it  to  be  composed  of  100 
mercury  +  8  sulphur,  which  corresponds  exactly  to  an  atom  of  each 
of  these  bodies,  1  do  not  see  how  we  can  refuse  to  consider  it  as  « 
chemical  compound.  Cinnabar  is  formed  when  an  excess  of 
sulphureted  hydrogen  is  mixed  with  deuto-chloride  of  mercury.   Jt 
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is  composed  of  100  meKury  4-  IC  sulphur,  of  of  1  atom  merciuy 
+  2  atoms  sulphur.     (Aon.  de  Cfaim.  et  Phys.  i.  423.) 

5.  Steel. — From  the  statemeots  of  Dobeieiuer  and  Goethe  it 
woult)  appear  that  iroD  is  much  better  fitted  for  beiiig«)nverted  into 
steel,  when  it  contains  maDgaoese.  (See  Schweigger's  Journal, 
xvi.  102.)  The  substance  noticed  by  Dobereiner  ia  the  place  just 
quoted,  I  consider  as  the  crystallized  body  occasionally  found  ia 
hollows  of  cast-iron,  and  known  in  this  country  by  the  name  of 
geess.     Dr.  Wollaston  informs  me  that  he  has  examined  this  sub- 

.  stance,  and  that  he  found  it  a  carburet  of  manganese. 

6.  iron. — In  the  Jbmdls,  vit.  S20,  1  have  given  the  result  of  an 
experiment  lately  made  to  determine  the  strength  of  British  iron. 
It  appears  that  an  iron  wire  one  inch  in  diameter  is  brokea  by  a 
weight  of  25'f>  tons.  Supposing  Count  Slckingen's  experia>enti 
correct,  the  strength  of  iiwedish  and  British  iron  is  to  each  other 
as  follows ; — 

British  iron 348-88 

Swedishiroa    549-25 

7.  Peroxide  cfLead. — Grindel  has  observed  that  when  to  a  mix- 
ture of  brown  oxide  of  lead  %.aA  sulphur,  a  little  phosphorus  is_ 
added,  and  the  mixture  triturated  ia  a  mortar,  a  loud  explosion' 
takes  place.     (Schweigger's  Journal,  xv.  478.) 

8.  Oxides  (^  Iron. — The  j;eneral  opinion  at  present  entertained 
by  chemists,  is  that  iron  combines  only  with  two  doses  of  oxygen^ 
forming  two  oxides,  the  black  and  the  red ;  that  the  black  is  com- 
posed of'  100  iron  +  30  oxygen,  and  the  red  of  100  iron  +  45 
oxj^cn.  But  tfab  opinion  is  attended  with  some  difliculiies.  When 
we  Compare  the  proportion  of  acid  which  combines  with  the  black 
oxide  with  whtkt  unites  with  other  salifiable  bases,  we  find  ourselves 
obliged  to  consider  it  as  a  protoxide.  But  in  that  case  the  red  oxide 
presents  the  anomaly  of  one  atom  of  iron  combined  with  1-^  atom 
of  oxygen,  unless  we  consider  it  as  a  compound  of  2  atoms  iron  4- 
3  atoms  oxygen.  Gay-Lussac  conceives  that  a  third  oiude  of  iron 
exists  intermediate  between  the  black  and  the  red,  and  composed  of 
100  iron  +  88  oxygen.  It  is  formed  by  passing  a  current  of  steam 
over  red-hot  iron.  (Ann.  de  Chim.  et  Phys.  i.  33.)  Were  we  to 
admit  the  existence  of  this  oxide,  it  would  be  necessary  to  consider 
the  weight  of  an  atom  of  iron  as  1S'4<>.  The  black  oxide  would  be 
composed  of  1  atom  iron  +  4  atoms  osygeu,  the  new  oxide  of  1 
atom  iron  +  5  atoms  oxygen,  and  the  red  oxide  of  1  atom  iron  + 
6  atoms  oxygen.  But  this  opinion  is  not  very  probable.  I  am 
more  inclined  to  adopt  the  opinion  of  Berzelius,  who  considers  th« 
new  oxide  of  Gay-Lussac  as  a  compound  of  the  black  and  the  red 
oxide. 

Gay-Lussac  has  shown  by  experiment  that  iron  has  the  property 
of  decomposing  water  at  all  temperatures  up  to  a  white  heat,  and 
that  hydrogen  in  the  same  circumstances  decomposes  the  oxide  of 
iron.     This  constitutes  an  anomaly   in  the   received  doctrhie  of 
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aFGoity  similar  to  that  pointed  out  by  Mr.  Phillips,  aod  mentioned 
in  a  preceding  part  of  this  paper.  I  conceive  that  hydrogen  has  a 
greater  affinity  for  oxygen  than  iron  has,  and  that  the  decomposition 
of  water  by  iron  takes  place  only  in  a  very  limited  degree, 

9.  Oxides  of  Manganese. — Berzelius  in  his  first  papers  on  the 
atomic  theory  admitted  6ve  oxides  of  this  metal ;  but  In  hb  essay 
On  the  Cause  of  Chemical  Proportions  he  reduces  the  number  to 
four.  {Annals,  iii.  359.)  Gay- Lussac  admits  only  three ;  namely, 
the  oxide  obtained  by  dissolving  manganese  in  acids,  the  peroxide 
which  is  found  native,  and  the  deutoxide  formed  by  exposing  the 
peroxide  to  a  red  heat.  (Ann.  de  Chim.  ct  Hiys.  i.  S8.)  I  thiofc 
tt  more  probable  that  only  two  oxides  of  manganese  exist ;  namely, 
the  protoxide  which  dissolves  in  acids  and  forms  salts,  and  the  per- 
oxide which  exists  native  in  such  abundance.  The  brown  oxide  is 
more  probably  a  compound  of  the  protoxide  and  peroxide.  It  is 
incapable  of  dissolving  in  acids;  and,  when  treated  with  acids,  is 
resolved  into  protoxide  aod  peroxide.  The  constituents  of  these 
oxides  have  not  yet  been  determined  in  a  satisfactory  manner.  Pro- 
bably the  protoxide  is  a  compound  of  100  metal  -\-  20  oxygen,  and 
the  peroxide  of  100  manganese  +  ^0  oxygen,  iliis  would  make 
.the  weight  of  an  atom  of  manganese  5. 

10.  Oxides  of  Tin. — Berzelius  has  concluded  from  his  experi- 
ments on  tin  that  this  metal  combines  with  three  doses  of  oxygen, 
and  forms  three  oxides,  all  capable  of  uniting  with  acids.  But 
Gay-Lussac  has  shown  that  we  have  no  proofs  that  any  difference 
exists  between  the  deutoxide  and  peroude.  (Ann.  de  Chim.  et 
Phys.  i.  40.)  The  conclusion  that  only  two  oxides  of  tin  exist 
removes  an  anomaly  from  the  atomic  doctrine^  and  is,  therefore, 
preferable.    Protoxide  of  tin  is  composed  of 

"Kn 100     ....  Tatom 

Oxygen     13-6 I 

and  peroxide  of 

Tin  100     1  atom 

Oxygen     27*2  ....  2 

This  gives  us  the  weight  of  an  atom  of  tin  7'352.  If  we  con- 
sider it  as  7'375>  it  will  then  be  a  multiple  of  the  weight  of  an  atom 
of  hydrogen,  and  the  difTerence  will  be  too  small  to  be  detected  by 
experiment.  The  protoxide  would  be  a  compound  of  100  tin  + 
13'56oxygen,  and  the  peroxide  of  lOOtin  +  27*i2osygen. 
•  II.  Tantalum. — Berzelius  lias  lately  subjected  this  metal  to  a 
much  more  complete  examination  than  either  Hatchett  or  Ekeberg 
had  subjected  it  to.  1  have  given  a  sketch  of  the  results  which  he 
obtained  in  a  late  number  of  the  Annals,  viii.  233.  Its  colour  is 
nearly  similar  to  that  of  iron.  Its  specific  gravity,  when  in  a  cohe- 
Tent  mass,  but  not  metteti,  is  5*61.  It  is  brittle.  It  Is  not  acted 
upon  by  any  acid  hitherto  tried.  When  heated,  it  bums  feebly, 
and  is  converted  into  a  greyish-white  oxide.  It  detonates  feebly 
with  nitre,  and  is  converted  into  a  snow-white  oxide,  which  is  com- 
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posed  of  100  metat  +  5*5  oxygen.  If  this  be  a  protoxide,  as  is 
probable,  the  weight  of  nti  atom  of  tantalum  is  18.  This  oxide 
possesses  acid  properties.  It  is  precipitated  from  its  combidatioa 
with  potash  by  muriatic  acid.     (See  Afhaodlingar,  iv,  25S.) 

12.  Maimfaclure  of  Glass.- — Gefalen  some  time  before  his  death 
was  occupied  with  esperiments  on  the  preparation  of  ^ass  by 
meaos  of  sulphate  of  soda.  Professor  Schweigger  has  lately  pub- 
lished the  result  of  bis  trials.  (Schweigger's  Journal,  xv.  89.)  He 
found  that  the  following  proportions  were  the  best: — 

Sand    100 

Dry  sulphate  of  soda   50 

Dry  quick-lime  in  powder 1 7  to  20 

Charcoal 4 

Tlis  mixture  always  gives  a  very  good  glass  without  any  addition 
whatever.  During  the  fusion  the  sulphuric  acid  is  decomposed  and 
driven  off,  and  the  soda  unites  with  the  silica.  The  sulphate  of 
soda  vitrifies  very  imperfectly  when  mixed  alone  with  the  silica.  The 
vitrification  succeeds  better  whin  quick-ltme  is  added,  and  it  su<>- 
ceeds  completely  when  the  proportion  of  cbarcoat  indicated  in  the 
formula  ts  added ;  because  the  sulphuric  acid  is  thereby  decomposed 
and  dissipated.  This  decomposition  may  be  either  effected  during 
the  makmg  of  the  glass,  or  before,  at  the  pleasure  of  the  workmen. 

XI.   ACIDS. 

1.  Oxalic  Add. — From  the  different  analyses  of  oxalic  acid 
which  have  been  hitherto  published,  we  may  conclude  that  it  con- 
tains twice  as  much  oxygen  in  weight  as  of  carbon,  and  that  its 
hydrogen  amounts  to  ^th  of  the  whole.  Dobereioer  has  made  a 
remark  which  is  entitled  to  some  attention.  (Schweigger's  Journal, 
xvi.  105.)  The  carbon  and  oxygen  are  precisely  in  the  proportiot\ 
which  would  result  from  the  union  of  an  atom  of  carbonic  acid  with 
an  atom  of  carbonic  oxide. 

CvboB.  Oxygen.  Garb,    Ozj'sen, 

Carbonic  acid  is  composed  of  1  atom  +  2  atoms  or  0*75  4-  2 
Carbonic  oxide 1  +1  075  +  I 

1-50  +  S 
When  added  together,  we  see  that  the  weight  (^  the  oxygen  is 
just  double  that  of  the  carbon.  Dulong  says  that  when  the  oxalate 
of  zinc  or  of  lead  is  heated,  it  loses  20  per  cent,  of  the  weight  of 
the  acid ;  that  afterwards,  when  the  salt  is  exposed  to  a  strong  heat, 
no  more  water,  is  driven  off,  but  merely  a  mixture  of  carbonic  acid 
and  carbonic  oxide,  and  that  the  metallic  oxides  remain  behind  in 
a  state  of  purity.     If  we  suppose  oxalic  acid  to  be  composed  of 

Oxygen 3  atoms  in,  weight  S 

Carbon...: 2 1-5 

Hydn^n I 0-125 
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Duririg  ^e  drying  of  these  oxalates,  the  hydrogen  of  the  acid 
must  combJDe  with  oxygen,  and  form  water.  The  weight  of  the 
water'thus  formed  would  be  1*125,  or  about  24  per  cent  of  the 
weight  of  the  acid.  The  residual  carboo  and  oxygen  wouM  be  io 
the  proportions  pn^r  for  formiog  carbomc  o\ide.  It  would  he  im- 
possible to  resoWe  them  into  carbonic  acid  and  carbonic  oikle. 
Dobereioer  conceives  thehydrogen  not  to  be  an  ewaDtial  constitaent 
of  oiialic  acid.  But  Dulong's  experiments  show  us  that  hydrc^n 
is  invariably  present,  Oxahc  acid  has  the  property  of  reducing  cer- 
tain metallic  oxides  to  the  metallic  state.  Id  these  cases  water 
always  makes  its  appearance  during  the  decomposition  of  the  acid. 
Were  it  not  for  the  loss  of  weight  stated  to  take  place  when  oxalate 
of  zinc  and  oxalate  of  lead  are  heated,  it  would  be  easy  to  explain 
the  phenomena  observed  by  Dulong.  When  the  metallic  oxide  is 
not  altered,  the  oxalic  add  is  resolved  by  heat  into  carbonic  acid 
and  carbonic  oxide  and  hydrogen ;  but  the  hydrogen,  in  conse- 
ijuence  of  its  small  q&antiiy,  would  escape  detection.  When  the 
metallic  oxide  is  decomposed^  it  supplies  oxygen  to  the  hydrogen  of 
the  acid,  and  converts  it  into  water. 

When  a  solution  of  oxalic  acid  in  water  is  digested  over  black 
oxide  of  manganese,  Dobereiner  found  that  carbonic  acid  gas  is 
given  out.  When  sulphuric  acid  is  poured  upon  the  tiquid,  an  ad- 
ditional quantity  of  carbonic  acid  is  driven  off.  Tlie  carbonic  acid 
ihus  formed  is  greater  in  weight  than  the  whole  of  the  oxalic  acid 
employed.  In  this  espertment  the  black  oxide  gives  out  sufficient 
oxygen  to  convert  the  hydrogen  into  water,  and  the  whole  of  the 
carbon  into  carbonic  acid. 

2.  Aqua  Regia.~it  has  been  generally  supposed  that  aqua  regia 
is  a  new  acid  formed  bythecombinadon  erf  muriatic  acid  v\^h  irlbic 
acid.  But  Sir  H.  Davy  has  lately  exwined  the  subject  experiment- 
ally,  and  shewn  that  this  opinion  is  not  weH  founded.  When  the 
two  acids  are  mixed,  they  mutually  decompose  each  other,  water  is 
formed,  and  chlorine  and  nitrous  acid  evolved,  k  is  ihe  phlcwioe 
thus  disengaged  that  combines  with  gold  and  platinum,  and  occa- 
sions their  solution.     (Journal  of  the  Royal  Institution,  i,  67-} 

3.  Jcids  of  Phosphorus. — The  acids  formed  by  the  combination 
of  phosphorus  with  oxygen  are  of  so  difficult  investigation,  that 
hitherto  we  are  but  imperfectly  acquainted  with  their  composition. 
But  the  subject  has  lately  attracted  the  attention  of  chemists  in 
general ;  and  bo  many  persons  have  engaged  in  the  investigation, 
that  it  cannot  much  longer  remain  incomplete.  Two  very  curious 
and  important  papers  have  been  published  in  the  second  volume  of 
the  Ann.  de  Chim,  et  Phys.,  the  first  by  M.  Dulong,  the  second  by 
Professor  Berzelius. 

M.  Dulong  announces  the  existence  of  no  fewer  than  four  acids 
composed  of  oxygen  and  phosphorus,  one  of  which  he  has  had  the 
honour  of  discovering  himself.  These  acids  he  distinguishes  by  the 
following  names :  hypophospfiormis  acid)  phosphorous  add,  phos- 
phatic  acid,  and  phosphoric  acid. 
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He  obtained  hypophosphorous  acid,  which  is  s  discovery  of  his 
own,  in  the  following  maoner.  When  pliosphuret  of  baiytes,  of 
strontiao,  or  of  lime,  k  put  into  water,  phoaphiu'eted  Iiydragen  gas 
is  diseognged,  as  is  well  known.  The  oxygeu  of  the  water  decom- 
posed unites  to  the  pliosphorus,  and  foroiB  two  acids,  the  hypophos- 
phorous and  the  phosphoric,  both  of  which  unite  to  the  base.  The 
phosphate  formed  is  insoluble  in  water,  but  the  hypophosphite  is 
veiy  soluble.  He  treated  phOsphuret  of  barytes  in  this  manner ; 
and  by  filtrating  the  liquid,  separated  the  phosphate  of  barytes.  The 
liquid  contained  in  soluiion  hypophosphite  of  barytes.  The  barytes 
was  precipitated  by  means  of  sulphuric  acid,  and  nothing  remained 
after  filtration  but  the  hypophosphorous  acid  united  to  water.  This 
acid  possesses  the  following  properties.  It  has  a  sour  taste,  and  does 
not  crystallize.  It  may  be  concentrated  by  evaporation ;  and  in 
that  case  we  obtain  a  viscid  liquid.  When  the  heat  is  carried  fur- 
ther, pliospiiureted  hydrogen  is  driven  off,  a  little  phosphorus  sub- 
limesf.  and  pure  phosphoric  aeid  remains  behind.  It  absorbs  ox^;en 
slowly  from  the  atmosphere.  All  the  hypophosphites  are  ven 
soluble  in  water.  Those  of  barytes  and  strontian  crystallize  with 
difficulty.  Those  of  potash,  soda,  and  ammonia,  are  very  soluble 
in  alcohol.  Hypophosphite  of  potash  is  much  more  deliquescent 
than  muriate  of  lime.  According  to  the  aoalysis  of  Dulong,  this 
acid  is  composed  of 

Phosphorus iOO 

Oxygen 37'44 

But  he  suspects  diat  it  is  a  triple  compound,  and  that  it  contaioi 
hydrogen. 

Phosphorous  acid  was  discovered  by  Davy.  He  obtained  it  by 
dissolving  proto-chloride  of  phosphorus  in  water,  and  distilling  off 
the  muriatic  acid.  The  phosphites  have  not  hitherto  been  esamioed. 
Tliey  are  less  soluble  than  the  hypophosphites ;  but  the  phosphite 
of  potash  is  deliquescent  and  mcrystallizable,  and  insolul^e  in 
alcohol.  Tlie  phosphite  of  soda  and  of  ammonia  are  likewise  rery 
soluble  in  water.  Ttie  former  crystallizes  in  rhomboids  approaching 
nearly  to  the  cube.  Those  of  barytes,  strontian,  and  Hme,  crystal- 
Iree  by  ^ntaneous  evaporation ;  but  when  their  solutions  are  con- 
centrated by  heat,  small  pearly  crystals  precipitate,  similar  to  ace- 
tate of  mercury.  These  cmtals  are  subphosphites,  Insoluble  in 
water.  Superphosphites  difncultly  crystallizabic  remain  in  solution 
in  the  liquid.  According  to  the  anaiysis  of  Dulong,  this  acid  is 
composed  of  - 

I^osphoruB 100 

Oxygen     7^*88    ■ 

Pbosphatic  acid  is  obtained  when  phosphorus  is  allowed  to  burn 

slowly  in  the  open  air.     M.  Dulong  consider  it  as  a  combination 

of  phosphorous  and  phosphoric  acids.    According  to  him,  it  is 

idways  conslaat  in  its  proportions.     He  considers  it  as  composed  <rf 

c  2 


86  Improvements  in  Physical  Science  [Jak. 

Phosphorus 100 

Oxygen 112-4 

Pkospkoric  acid,  which  is  obtained  by  the  rapid  combuEtioD  of 
phosphorus,  has  been  long  known.  According  to  the  analysis  of 
Pulong,  it  is  composed  of 

Phosphorus   100 

Oxygen    124-8 

This  new  acid  discovered  by  M.  Dulong  is  a  chemical  fact  of  con- 
siderable importance.  If  hts  hypopbos[moroit$  acid  prove  a  combi- 
nation of  phosphorus  and  oxygen,  without  any  hydn^ea,  it  wilt 
oblige  us  to  double  the  weight  of  an  atom  of  phosphorus.  I  con- 
sider the  method  which  I  employed  to  detennine  the  compoution 
of  phosphorus  and  phosphoric  acids  in  my  paper  on  phospDureted 
hydrogen  gas  as  susceptible  of  much  greater  precision  than  any 
mode  hitherto  tried  of  analyziDg  the  acida  directly.  On  that  account 
I  conceive  that  the  numbers  which  I  liave  given  are  much  nearer 
the  truth  than  those  of  Dulong,  The  only  part  of  my  experiments 
liable  to  uncerlaioty  is  the  specific  giavity  of  the  phosphuretetl 
hydrogen  gas ;  for  the  quantities  of  gas  which  I  weighed  (25  cubic 
inches)  were  too  »nall  to  give  results  of  very  great  accuracy.  Never* 
theiess  I  do  not  believe  that  I  could  fall  into  any  great  error,  as  I 
was  at  considerable  pains  to  be  as  near  precision  as  possible.  If  we 
correct  Duloog's  analyses  by  my  experiments,  we  shall  have  the 
acids  of  phosphorus  as  follows : — 

Phmphonu,  Oiygm. 

Hypophosphorous  acid   100  +     ii3'3 

Hioiphorous  acid     100  +     €6-6 

Phosphoric  acid 100  +  183-3 

I  omit  the  phosphatic  acid,  because,  even  according  to  M- 
Dulong'a  own  views,  it  cannot  be  considered  as  a  simple  combina- 
tion of  phosphorus  and  oxygen.  If  the  hypophosphorous  acid  be  a 
binary  compound,  the  weight  of  an  atom  of  phosphorus  will  be  3  } 
but  It  woula  be  premature  to  make  any  alteration  in  that  weight  till 
M,  Dulong  has  published  the  experiments,  which  he  promises,  in 
order  to  investigate  whether  or  not  hydrogen  be  one  of  its  consti- 
tuents. Should  this  hypothesis  be  well  founded,  it  must  receive  a 
new  name,  and  be  considered  under  quite  a  diSerent  point  of  view. 

Professor  Berzelius,  one  of  the  most  accurate  chemists  of  the 
present  day,  and  certainly  the  most  active,  has  lately  published  an 
elaborate  set  of  experiments  on  the  composition  of  phosphoric  and 
phosphorous  acids.  To  determine  the  composition  of  phosphoric 
ticidi  be  digested  a  given  weight  of  phosphorus  in  a  solution  of  gold 
in  aqua  regia,  evaporated  to  dryness,  and  re~dissolved  in  water. 
0-754  of  phosphorus  reduced  7*^3  of  gold  to  the  metallic  state ;  or 
one  part  of  phosphorus  to  be  converted  into  phosphoric  acid  unites 
with  at  mucn  oxygcD  as  is  capable  of  combinmg  with  IO-S17  puts 
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ttf  gold.  But  100  gold,  according  to  BerzeUus,  combioes  with 
12-08  ox;rg^n.  Therdbre,  according  to  this  experimeat,  phosphoric 
acid  is  composed  of 

Phosphorus  100 

OxygeD     126-94 

lo  another  experiment  0*8115  of  phosphorus  reduced  13*98 
parts  of  silver  from  the  sulphate  to.  the  metallic  state.  Hence  one 
part  of  phosphorus  combines,  in  order  to  be  converted  into  phos- 
phoric acid,  with  all  the  oxygen  capable  of  uniting  with  17'227 
parts  of  silver.  But  100  silver  combine  nitb  7*291  of  oxygen.  (Sm 
Atmals.  iv.  15.)  Therefore,  according  to  this  supposition,  phos- 
phoric acid  is  composed  of 

Phosphorus  100 

Oxygen 125*53 

The  mean  of  these  two  experiments  gives  us  ]  26*23  for  the 
quantity  of  oxj^n  combined  with  100  phosphorus  in  pliosphoric 
acid,  lliese  results  agree  very  nearly  both  with  the  esperiments 
of  DuloDg  and  my  own,  made  by  burning  phosphorus  in  an  appa- 
ratus contrived  for  the  purpose.  But  I  do  not  see  how  they  can  be 
reconciled  with  the  composition  of  phosphoric  acid  as  determined  by 
die  combustion  of  phosphureted  hydrogen  gas,  which  appears  to  be 
the  simplest  and  most  decisive  method  <^  determining  tha  point. 

Phosphorous  acid,  according  to  the  calculation  of  Berzelius,  is 
composed.of 

Phosphorus 100 

Oxygen     76-92 

But  this  calculation  is  founded  on  data  thU  appear,  to  say  the 
least  of  them,  very  questionable.  Such  a  result  cannot  be  recon- 
ciled with  the  undoubted  fact  that  the  oxygen  requisite  to  convert 
the  phosphonis  in  phosphureted  hydrogen  into  phosphorous  acid  is 
just  one  half  of  what  b  required  to  convert  it  into  phosphoric  acid. 
According  to  Berzelius's  estimates,  the  oxyges  in  phosphorous  acid 
is  to  that  in  phosphoric  acid  as  3  :  5.  According  to  this  estimate, 
the  weight  of  an  atom  of  phosphorus  would  be  3*901.  Further 
researches  are  necessary  before  this  obscure  subject  be  cleared  up. 
(See  Ann.  de  Chim.  et  Phys.  ii.  2170 

P«rfessor  Berzelius  terminates  his  paper  by  a  bitter  complaint 
against  me  for  having  made  no  use  of  the  views  which  he  suggested 
in  his  paper  On  the  Cause  of  Chemical  Proportions,  in  my  Kssay  on 
the  Theory  of  Definite  Proportions  in  Chemical  Combinations,  He 
assures  his  readers  that  my  view  of  the  subject  is  radically  bad,  and 
that,  by  touching  upon  the  theory,  1  have  done  much  more  injury 
than  good  to  the  doctrine  of  definite  proportions.  It  would  have 
been  singukr,  indeed,  Jf  in  a  paper  written  and  published  [Aimals, 
ii.  32,  July,  1813)  several  months  before  his  paper  came  into  my 
possession  (publbhed  Annals,  ii.  443,  December,  1813),  I  should 
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ha«e  adopted  views  nitb  which,  at  Ihe  time,  I  could  not  possibly  be 
acquainted.  If  his  views  have  not  been  adopted  by  the  chemical 
world  in  general,  the  reason  may  be  presumed  to  be  that  they  have 
not  been  approved  of.  Some  of  them  I  have  taken  the  trouble  to 
examine  and  refute ;  and  it  may  be  presumed  that  my  refutation 
was  complete,  as  the  points  in  dispute  have  been  abandoned  by 
Bcrzelius  himself.  Thus  he  now  gives  up  his  position  that  in  the 
combinations  of  inorganic  bodies  one  of  the  constituents  always  is 
present  in  the  proportion  of  one  atom ;  nor  does  he  now  contend 
for  his  whimsical  assertion  that  if  this  opinion  be  rejected,  the  doc- 
trine of  definite  proportions  cannot  be  maintained.  He  has  likewise 
given  up  his  grand  doctrine,  which,  in  his  opinion,  constituted  the 
basis  of  ihe  whole  theory  of  definite  proportions ;  namely,  that  the 
OKygen  in  the  acid  of  every  salt  is  a  multiple  by  a  who!*  number  of 
the  quantity  of  oxygen  in  the  base;  for  he  allows  that  this  does  not 
hold  in  the  phosphates  nor  the  nhrales ;  and  doubtless  various  other 
geneca  of  salts  will  be  found  equally  irreducible  un^r  it.  Yet  this 
law,  demonstrated  to  be  false,  and  admitted  to  be  so  by  himself,  is 
the  only  argument  of  any  force,  as  &r  as  I  can  perceive,  which  be 
has  brought  forward  against  the  doctrine  that  chlorine  is  a  simple 
substance. 

With  respect  to  my  own  view  of  the  atomic  theory,  I  admit  tbat 
it  is  founded  upon  a  supposition  which  is  in  a  certain  sense  aTbitiary, 
namely,  that  water  is  composed  of  1  atom  oxygen  4-  I  atom 
hydrogen.  I  have  given  my  reasons  for  adopting  that  Gonclusion, 
and  I  siill  think  that  these  reasons  have  weight.  But  in  a  practical 
point  of  view  the  only  part  of  the 'doctrine  of  definite  proportions 
which  is  of  great  importance  is  the  determinajioo  of  the  numbers 
which  represent  the  proportions  in  which  bodies  enter  into  com- 
pounds, numbers  which  Dr.  Wollaston  has  denominated  equivalents. 
It  would  be  better,  I  think,  in  the  first  place,  to  be  satisfied  with 
these  numbers.  We  shall  be  able  to  advance  a  step  further  when 
we  are  accurately  acquainted  with  the  composition  of  all  the  salts, 
and  not  till  then.  From  Berzelius's  analysis  of  the  phosphates,  wc 
can  readily  ascertain  the  equivalent  number  for  phosphoric  acid. 
The  equivalents  for  the  bases  in  the  salts  which  he  analysed  are  as 
follows: — 

Barytes    D'^S 

Yellow  oxide  of  lead 14'00 

Oxide  of  silver   , 14''J5 

Soda    3'y25 

Lime  3.625 

Now  the  phosphates  of  these  bases  were  found  coilnposed  as 

follows : —  ' 

Phosphate  of  Barytes, 
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Phosphate  of  Soda. 


Acid    100   ......  4'51 

Base     87   3-925 

Phosphate  of  Lead. 

Acid     100 4-46 

Oxide Si4   14-00 

Phosphate  of  lime. 

Acid ".  too         4-28 

Lime     84-53     3*625 

80         4-53» 

Phosphate  of  Silver. 
Acid....^...   lOOKXJ   ....     SI8\       f  45 
Base 47416   ....  14-75/*"  \  14-75   +  ^ 

It  is  quite  clear  from  these  analyses  that  the  equivatent  number 
forphosphoric  acid  is  4*5. 

But  according  to  Berzelius,  phosphoric  acid  is  a  compound  of  1 
atom  phosphorus  +  5  atoms  oxygen,  and  it  is  composed  of  100 
phoGpnorus  +  126-94  oxygen.  According  to  this  estimate,  an  atom 
pf  phosphorus  weighs  3-93,  and  an  atom  of  phosphoric  acid  8-9S— 
a  number  quite  inconsistent  with  the  preceding  equivalent,  and 
(indpuhtedly  wrong.  My  number  3*5  is  likewise  wrong,  but  the 
error  is  much  less. 

Berzelius  has  likewise  anal^ed  two  of  the  phosphites.  Let  us  see 
what  equivalent  number  will  result  from  these  analyses  for  phosphc^ 
rousacid.    He  found  these  salts  compased  as  follows: — 

I^osphite  ot  Barytes. 

Acid 100       3-52 

Baiytes 276*59 975 

Phosphite  of  Lead. 

Acid    100       3'45 

Base     405-48 14 

Is  it  not  obvious  that  S'5  b  the  equivalent  number  for  phospho- 
rous acid  ?  This  is  the  number  which  1  gave  in  my  [wper  mi  pnos- 
phureted  hydrogen  as  the  equivalent  for  phosphoric  acid.  I  am  ia- 
clined  at  present  to  suspect  that  what  I  took  for  phosphoric  acid  was 
in  reality  phosphorous  add,  and  that  my  phosphorous  acid  was  the 
bypophospboioua  acid  of  Dulong.  I  snail  verify  this  suspicion  as 
soon  as  I  have  as  much  leisure  as  will  enable  me  to  undertake  the 
requisite  experiments.  Were  the  supposition  well  fouaded,  the 
composition  of  the  three  acids  would  be  as  follows  :— 

•  By  my  •ulytii. 
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Pbotpborw.      Ox;g«a. 
Phosphorous  acid { loo'^  t  133-33 

Phosphoricacid  {loo^+aw 

If  this  opinion  be  true,  ne  are  far,  indeed,  from  a  true  know- 
ledge of  the  composition  of  phosphoric  acid.  At  all  events  it  will, 
I  think,  be  adinowledged,  even  by  Berzeliuj  himself,  that  my 
mode  of  analysis  or  synthisis  by  the  cqmbustioo  of  phosphureted 
hydrogen  Is  susceptible  of  much  greater  precision  than  the  very  sus- 
picious method  had  recouiw  to  by  Berzelius ;  and  that  the  compo- 
sition of  pliotphoric  and  phosphorous  acids  as  determined  by  him  ia 
radically  wrong.  When  he  peruses  what  I  have  here  stated,  I  dare 
say  he  will  feel  ashamed  of  the  terme  in  which  he  has  spoken  of  my 
dsterminatioDs,  and  allow  that  a  man  may  fall  into  mistakes,  wheo 
treating  of  so  difficult  a  subject,  without  any  culpable  carelessnesi 
or  want  of  precision. 

4.  Action  of  Phosphoric  Acid  on  Indigo. — Dobereiner  tried  the 
effect  of  phosphoric  acid  upon  indigo,  both  when  anhydrous,  and 
when  in  the  state  of  a  hydrate.  But  in  neither  case  was  there  any 
action  whatever.  Sulphuric  acid,  then,  is  the  only  known  acid  that 
has  the  property  of  dissolving  indigo  without  destroying  the  colour. 
When  the  sulphate  of  indigo  is  boiled,  a  portion  of  the  indigo  pre- 
cipitates, and  the  rest  loses  its  blue.colour,  and  is  of  course  decom- 
posed.    (Schweigger's  Journal,  xiv,  372.] 

5.  Uric  Acid. — Gay-Lussac  has  ascertained,  by  heating  a  mix- 
ture of  uric  acid  and  oxide  of  copper,  and  receiving  the  gaseous 
products  over  mercury,  that  this  acid,  when  decomposed,  yields 
two  volumes  of  carbonic  acid  and  one  volume  of  azote.  (A.nn.  de 
Chim.  xcvi.  53.)  It  contains,  therefore,  two  atoms  of  carbon  and 
one  atom  of  azote.  In  this  respect  it  agrees  with  cyanogen.  Pro- 
bably it  will  be  found  to  differ  from  hydro-cyanic  acid  by  containing 
an  atom  of  oxygen  instead  of  hydrogen.  It  is  likely  that  uric  acid 
will  be  found  to  be  composed  of  one  atom  oxygen,  one  atom  azote, 
end  two  atoms  carbon. 

6.  Rosacic  Acid. — Vogel  has  made  some  experiments  on  rosacic 
acid,  which  is  known  to  appear  in  urine  in  certain  cases  of  disease. 
It  is  soluble  in  boiling  alcohol,  and  by  this  means  may  be  separated 
from  uric  acid.  Sulphuric  acid  dissolves  it,  and  converts  it  into 
uric  acid.  It  gives  a  permanent  red  colour  to  sulphurous  acid. 
Nitric  acid  converts  it  equally  into  uric  acid.  (Ann.  de  Chim. 
xcvi.  306.)  From  these  experiments  it  would  seem  that  rosacic 
acid  approaches  very  near  the  uric  acid  in  its  nature. 

7-  Add  of  Stick  Lac. — Dr.  John  has  discovered  a  new  acid  in 
stick  lac  by  the  following  process.  The  lac  h  pulverized,  and  washed 
in  water  till  it  gives  no  further  colour  to  that  liquid.     The  watery 
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tolution  is  evaporated  to  dryuesa,  and  tlie  dry  mass  digested  in 
alcohol.  The  alcoholic  soluti(»)  is  treated  in  the  same  manner,  and 
the  dty  residue  is  digested  in  ether.  The  ether,  when  evaporated, 
leaves  a  syrupy  mass  of  a  light  wine  colour.  This  mass,  being  dis- 
solved in  alcohol,  and  thcsolution  diluted  with  water,  lets  foil  some 
resin.  It  consists  now  of  the  new  acid,  combined  with  a  very  little 
potash  and  lime.  To  obtain  it  in  a  state  of  purity,  prraipitate  it 
with  aeetate  of  lead,  and  separate  the  oxide  of  lead  by  tneaos  of  the 
requisite  quantity  of  sulphuric  acid.  The  acid  thus  prepared  pos- 
sesses the  following  properties  :— 

It  may  be  crystallixed.  It  has  a  light  wine-yellow  colonr.  Its 
taste  is  acid ;  and  it  dissolves  in  water,  alcohol,  and  ether.  It 
throws  down  lead  and  mercury  white,  but  occasions  no  precipitate 
when  poured  into  lime-water,  nitrate  of  silver,  or  nitrate  of  barytes. 
It  precipitates  the  oxides  of  iron  white.  Its  combinations  with  lime, 
soda,  and  potash,  are  deliquescent,  and  soluble  in  alcohol.  (Schweig- 
ger's  Journal,  xv.  110.) 

8.  f^antity  of  Carlortic  Acid  in  the  Atmosphere. — M.  Theodore 
de  Sausaure  hai  lately  published  the  result  of  a  number  of  experi- 
ments to  determine  the  relative  proportion  of  carbonic  acid  in  the 
atmosphere  during  summer  and  winter.  His  method  was  to  fill  a 
large  glass  globe  with  the  air  to  be  examined,  and  to  put  intQ  it 
a  quantity  of  barytes- water.  The  carbonic  acid  in  the  air  was  deter- 
mined by  the  quantity  of  carbonate  of  barytes  formed,  "nie  fbl- 
lowiDg  tables  exhibit  his  results ; — 

Id  winter  10000  parts  of  air  in  volume  gave 

Jan.  SI,  1809,  Temp,  23^    4-5?  parts  of  carbonic  acid. 
2,  1811,  20-3,  4-66 

■    7,  1812,  ■  34,      5-14 

Or  the  mean  gives  4*79  parts  of  carbonic  acid  gas  in  1 0000  measures 
of  air. 

10000  parts  of  the  same  air  in  weight  contain  7'2S  parts  of  car-   . 
bonic  acid  gas. 

In  summer  10000  measures  of  air  gave 
Aug,   20,  IftlO,  Temp,  of  7l'6°,  7*71>  parts  of  carbonic  acid  gas, 
July    27,  1811,  71'6.    6**7 

15,  1815,  84-2,    7-13 

Or  the  mean  gives  7*13  parts  of  carbonic  acid  gas  in  10000  measures 
of  air. 

lOOOO  parts  by  wei^t  of  the  same  air  contain  10'S3  parts  of 
carbonic  acid  gas.     (Ann.  de  Chim.  et  Phys,  ii,  lif9.) 

XI 1.     SALTS, 

1.  Sulphate  of  Mangartese.-~M.  Brandenburg,  apothecary  at 
Folotzk,  has  published  a  set  of  experiments  pointing  out  the  method 
of  preparing  a  pure  sulphate  of  manganese  from  the  common  black 
oxide  of  manganese  of  commerce.  1  may  just  st-ate  his  last  process, 
which  was  perfectly  successful.     Four  parts  of  finely  pulverized 
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black  oxide  of  mangBnese  were  mixeil  in  a  cottunon  pliMl  wkh  six 
parts  of  strong  sulphuric  acid.  Tlie  phial  was  put  int*  a  crucible 
surrounded  with  suid,  and  exposed  for  an  hour  and  a  half  to  a  dull 
red  heat.  The  white  mass  tlius  formed  was  thrown  into  cold  water, 
and,  after  being  digested  a  sufficient  time,  tbe  liquid  was  filtered, 
A  colourleai  solution  is  thus  obtained,  which,  being  set  aside  in  a 
werm  place,  yields  regular  crystals  of  pure  sulphate  of  manganese, 
(Schwei^er's  Journal,  xiv.  336.) 

2.  Metalline  Muriates. — It  Is  at  present  nearly  the  general 
opinion  of  chemists  that  when  tbe  chlorides  of  the  diSerent  metals 
are  dissolved  Id  water,  they  xre  converted  into  muriates.  M, 
Cherreul  has  ptnnted  out  some;  facts  which  strengthen  that  opinioB. 
Though  these  facts  are  not  new,  yet  1  shall  state  them  here,  because 
they  are  likely  to  appear  more  stribing  when  collected  together  than 
when  considtted  in  an  insulated  state.  (1.)  Proto- chloride  t^  iron 
is  white ;  but  becomes  green  when  diascdved  in  water,  and  crystal- 
lizes in  polyhedrons  of  the  same  colour,  (2.)  Perchloride  of  iioQ 
forms  an  orange-brown  solulioo,  which  crystallizes  in  yellow 
needles.  (3.)  Chltvide  of  cobah  is  grey ;  but  when  thrown  into 
water,  it  forms  a  red  solution,  like  the  proto-sulphate,  proto-nitrate, 
and  |nt>t-acetaie  of  cobalt.  (4.)  Chloride  of  nickel  is  golden-yellow, 
but  It  forms  a  green  solution  in  water,  like  the  proto-sulphate, 
proto-nitiate,  and  prot-acetate  of  nickel.  (5.)  Perchloride  of 
copper  is  yellow ;  but  its  concentrated  solution  is  green,  and  it  be- 
comes blue  when  diluted,  like  the  other  solutions  of  peroxide  of 
copper.     (Ann.  de  Chim.  xcv.  308.) 

3.  Chloride  of  Alumina. — One  of  the  most  beautiful  parts  of 
cali«)  printing  is  the  art  of  discharging  the  Turkey  red  dye  from 
different  parts  of  a  piece  of  cloth,  which  may  be  either  left  white  or 
printed  afterwards  at  pleasure.  This  process  is  performed  by  means  of 
chlorine.  Chloride  of  lioie  is  dissolved  in  water,  and  decomposed 
by  means  of  sulphuric  or  muriatic  acid.  The  liquid  tiius  im- 
pregnated with  chlorine  is  applied  in  a  very  ingenious  way,  of  which 
a  description  has  been  given  by  Mr.  Wilson  in  the  Annals,  viii,  125, 1 
have  been  informed  that  this  ingeniousprocess  originated  in  Glasgow; 
and  I  will  take  it  as  a  favour  if  any  of  my  readers  will  furnish  me  with 
a  history  of  the  discovery.  Mr.  Wilson  has  found  that  chloride  of 
alumina  answers  the  purpose  of  discharging  the  Turkey  red  dye  fully 
as  well  as  pure  chlorine,  while  it  has  the  advantage  over  it  of  not 
injuring  the  texture  of  the  cloth,  and  of  not  annoying  the  workmen 
by  its  noxious  smell.  He  prepares  it  by  adding  to  a  solution  of 
chloride  of  lime,  of  the  specific  gravity  1060,  a  solution  of  alum 
of  the  specific  gravity  riOO,  as  long  as  any  precipitate  falls.  The 
precipitate  is  to  be  separiited,  and  tlie  clear  liquid  kept  for  use  in 
close  vessels,     (See  AnnaU,  viii.  1270 

4.  Chlorates, — When  roy  historical  sketdi  of  the  progress  of  the 
sciences  during  181.5  appeared  in  the  Annals  for  last  January,  M. 
Vauquelin's  paper  on  the  chlorates  had  not  been  all  published  ;  or 
at  least  the  number  of  the  Ann.  de  Chim.  for  August,  1815,  bad 
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not  come  to  Loodon.     I  shall,  therefore,  insert  here  the  reiniioiDg 
chlorates  described  by  him  in  tb«  last  part  of  his  paper. 

(1.)  Chlorate  o/' Zinc— Chloric  nc id  dissolves  the  esrbonate  of 
zinc  with  effervescence ;  but  the,acid  is  not  easily  sBtunted  by  tlie 
oxide.  The  solution  is  very  astringent.  It  crystallizes  in  abort 
octahedrons.  It  does  not  precipitate  nitrate  of  silver,  and  is  there- 
fore a  pure  chl(»ate.  Chloric  acid  dissolves  zinc  without  the  least 
effervescence.  The  solution  is  astringent,  the  salt  is  very  soluble, 
and  crystallizes  with  difficulty.  When  heated  in  a  pbial,  it  gives 
out  a  mixture  of  oxygen  and  chlorine,  and  a  white  mass  remains, 
which  is  a  mixture  of  chloride  and  subchloride  of  zinc.  When  the 
salt  is  lieated  upon  charcoal,  a  detonation  takes  place.  This  *dt 
prei^ipitates  nitrate  of  silver.-  It  is  not,  therefore,  a  pure  chlorate. 
Probably  the  zinc  is  oxidized  at  the  expense  of  tiie  chloric  acid. 

(2.)  Chlorate  nj  Iron. — Chloric  acid  dissolves  hon  with  great 
ntpidity  without  the  evolution  of  any  gas.  Considerable  heat  it 
produced  during  the  solution.  The  liquid  has  at  first  a  greeo 
colour,  and  astringent  taste ;  but  it  soon  becomes  red,  Without  the 
access  of  air.  At  first  it  gives  a  green  precipitate  with  the  alkalies, 
and  IS  scarcely  tinged  by  gallic  acid ;  but  after  it  has  acquired  a 
red  colour  the  alkalies  produce  a  red  precipitate ;  nod  illusion  of 
nutgalls  and  prussiate  of  potash  strike  a  green  colour  with  it.  When 
evaporated,  it  is  converted  into  a  gelatinous  mass,  like  coagulated 
blood.  When  dried,  it  became  transparent,  and  is  still  soluble  in 
water.  It  does  not  fuse  upon  burning  charcoal,  like  the  last  salt. 
When  heated,  it  gives  out  chlorine,  but  no  oxygen.  It  precipitates 
the  nitrate  of  silver,  and  thereftwe  is  not  a  pure  chlorate.  Probably 
it  is  a  compound  of  chlorine  and  oxide  of  iron. 

(3.)  Chlorate  of  Silver. — ^This  salt  is  easily  ohtidned  by  phKing 
in  contact  chloric  acid  and  oxide  of  silver  newly  precipitated,  ana 
still  moist.  The  salt  is  neutral ;  and  when  sufficiently  concentrated, 
crystallizes  in  four-sided  prisms,  terminated  by  oblique  faces.  It 
dissolves  in  10  or  12  times  Its  weight  of  water,  at  the  mean  tempe- 
rature of  the  atmosphere.  Its  taste  is  similar  to  that  of  nitrate  of 
silver,  but  weaker,  ^yhen  triturated  witli  sulphur,  'it  produces 
flame,  and  an  intense  heat.  On  red-hot  charcoal  it  fuses  witli  a 
strong  flame,  and  leaves  chloride  of  silver.  M.  Vauquelin  ascer- 
tained that  this  salt  may  he  formed  by  passing  a  current  of  chlorine 
over  oxide  of  silver ;  but  if  the  current  is  too  long  continued,  the 
chlorate  is  again  decomposed,  and  chloride  of  silver  formed. 

(4.)  Chlorate  of  Lead.  —  When  chloric  acid  is  poured  upon 
litharge  in  the  state  of  a  fine  powder,  a  combination  speedily  takes 
place.  The  liquid  is  colourless,  and  has  a  sweet  and  astringent 
taste.  This  salt  is  neutral,  and  crystallizes  in  brilliant  plates :  500 
parts  of  litharge  produce  740  of  the  dry  salt.  On  red-hot  charcoal 
it  melts,  giving  out  white  fumes,  and  nothing  remains  but  some 
sm^l  grains  of  metallic  lead  :  JOO  milligrammes  of  this  salt  strongly  ■ 
heated  furni<iheil  1 1 1  cubic  centimetres  of  oxygen  gas  mixed  witii  a 
little  chlorine.     This  amounts  to  about  ooe-fil'th  of  the  weight  of 
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the  salt.  Sulphuric  acid  and  the  alkalies  throw  down  a  white  pre- 
cipitate from  the  solution  of  this  chlorate. 

(5.)  Cldorate  of'  Copper. — Peroxide  of  copper  dissolves  readily 
iq  chloric  acid.  The  solution  is  ^^en,  aud  always  contains  a  slight 
excess  of  acid.  It  crystallizes  with  difficulty,  because  the  salt  is 
deliquescent.  It  melts  on  buroing  coals,  producing  a  green  flame. 
A  paper  dipped  io  the  solution  of  this  sail,  and  held  near  the  fire, 
bums  with  a  fine  green  flame  at  a  lemperature  not  so  high  as  would 
be  sutBcient  to  burn  the  paper  alone.  (See  Ann.  de  Chim.  xev. 
lis.) 

5.  Phospkales, — Berzelius  has  lately  made  numerous  experiments 
on  the  analysis  of  the  phosphates,  in  order  to  determine  the  com- 

r»ition  of  phosphoric  acid.  (Ann.  de  Chim.  et  Phys,  ii.  151.) 
shall  here  give  the  facts  which  he  has  ascertained. 
(].)  Phosphate  of  Barytes. — Barytesand  phosphoric  acid  unite  in 
three  portions,  forming  a  neutral  salt,  and  two  salts  with  excess  of 
acid.  The  neutral  salt  is  obtained  by  mixing  phosphate  of  am- 
monia with  muriate  of  barytes.  Berzelius  analyzed  it  by  dissolving 
it  in  nitric  acid,  and  throwing  down  the  barytes  by  means  of  sul- 
phuric acid  :  "J'S  parts  of  the  salt  furnished  'J-'J'-iii  parts  of  sulphate 
of  barytes.    Hence  it  is  composed  of 

Phosphoric  acid    31-8    ....   lOO'OO 

Barytes     68-2   2I4-'46 

lOO-O 

Biphosphate  of  barytes  was  formed  by  dissolving  the  neutral 
phosphate  in  phosphoric  acid,  filiratiog  the  liquid,  and  evaporating 
it  slowly  in  a  platmum  capsule.  Crjjstals  gradually  formed,  which 
were  separated,  and  dried  upon  blotting  paper.  This  salt  contains 
water  of  crystallizatiou,  and  has  a  good  deal  of  resemblance  to 
cmtallized  muriate  of  barytes.  Its  taste  is  slightly  acid  ;  but  in 
other  respects  similar  to  that  of  the  muriate.  When  lieated,  it 
swells,  and  forms  a  porous  mass,  like  humed  alum.  Jt  is  decoin- 
j>Dsed  by  water,  which  removes  the  excess  of  acid.'  Its  constituents 
are — 

I%>sphoric  acid 42*54   ....   100*00 

Barytes   4C-46   IO?*!! 

Water     ll-OO 

100-00 

Tlius  we  see  thai  it  contains  just  twice  as  much  acid  as  the  neutral 
pliosphate. 

Sesqmphospkale  of  baryles  [pliosphate  acidule  de  laryte  of  Ber- 
zelius) is  olitained  by  pouring  u  solution  of  the  preceding  salt  into 
alcohol.  A  bulky  precipitate  falls,  which,  when  washed  with 
alcohol,  and  dried,  forms  a  light  white  powder.  It  was  found 
composed  of 
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PhtMpboric  acid.   39-15   ....  lOCM) 

Barytes     6087  ..••  155-5 

'     100-00 

By  this  analysis  it  contuns  l^Vmes  as  much  acid  as  the  neutral 
salt. 

(2.)  Phosphate  of  Lead, — Oxide  of  .lead  and  phospfaoric  acid 
unite,  likewise,  in  three  proportions,  forming  a  neutral  salt,  a  salt 
with  escess  of  acid,  and  a  salt  with  excess  of  base.  The  analysis 
of  the  neutral  salt  puzzled  Berzelius  for  a  considerable  lime.  He 
bad  prepared  it  by  mixing  nitrate  of  lead  and  phosphate  of  am- 
monia. At  lost  he  found  that  adouble  salt  had  been  formed  by  the 
union  of  a  portion  of  nitrate  of  lead  with  the  phosphate  of  lead- 
He  succeeded  at  last  in  forming  pure  phosphate  of  lead  by  mixing 
a  boiling  hot  solution  of  muriate  of  lead  with  phosphate  of  soda. 
This  salt  was  decomposed  by  means  of  sulphuric  acid :  five  parts  of 
it  produced  5' 15  parts  of  sulphate  of  lead.   Hence  it  is  composed  of 

Phosphoric  acid    34   ....  100 

Oxide  of  lead 76   314 

100 

Superphosphate  of  lead  is  obtained  by  pouring  hotmoriate  of  lead 
into  biphosphate  of  soda.  The  precipitate  still  reddens  b'tmus, 
after  it  has  been  thoroughly  washed  with  water.  Berzelius  fouod  it 
composed  of 

Phosphoric  acid 30-269   ....  100-0 

Glide  of  lead 69-731    230-6 

So  that  it  is  nearly  similar  in  its  compositioD  to  the  sesqulpho^hate 
of  barytes. 

Stiliphosphale  of  kad  was  ohtaiaei  by  digesting  phosphate  of  lead 
in  caustic  ammonia.     According  to  Berzelius,  it  is  composed  of 

Phosphoric  acid   17*-*8   100 

Osideof  lead 82-52    ....  472 

Now  472  =  314  X  1-5.  Thus  it  appears  that  the  oxide  in  the 
subphosphate  is  l^-  times  as^reat  as  that  in  the  neutral  phosphate  of 
lead. 

(3.)  Phosphate  of  Silver, — Berzeijus  was  able  only  to  form  a 
sidphosphate  of  this  salt.  When  nitrate  of  silrer  and  phosphate  of 
soda,  both  neutral,  are  mixed  together,  the  liquid  becomes  acid, 
white  a  yellow  precipitate  falls.  This  subphosphate,  according  to 
Berzelius,  is  composed  of 

Phosphoric  acid   17-025   ....  100-00 

Oxide  of  silver 82-975   ....  487-38 

(4.)  Phosphate  of  Soda.—Thia  salt  b  never  quite  neatral,  acting 
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always  sliefady,  eitl)<ruan  addor  alkali.  Aocwding  to  the  analysis 
of  ^rzeliU!,  k  is  composed' of  .    ■ 

Phosphoric  acid 20-$3   IQO 

Soda    ...^....  17*67   ....     87 

Water 62-00 

100-00 
A  biptiosphate  of  soda  likewise  exists ;  but  Berzelius  did  not 
analyse  it  with  precision. 

(5.)  Phosphate  of  Lime. — Berzelius  has  met  with  so  many  ano- 
malies in  his  experiments  on  the  combinations  of  phosphonc  acid 
and  lime,  that  tic  has  been  able  to  form  no  satisfactory  conclusion. 
When  a  solution  of  phosphate  of  soda  is  poured  into  a  solution  of 
neutral  muriate  of  lime,  the  liquid  loses  its  neutrality,  and  acts  as 
an  acid  on  ve^table  blues.  A  crystallized  precipitate  falls,  which 
Wds  composed  of 

Phospiioric  acid    41-i)0   ....  lCO-00 

Lime    !iS^42   ....     84-53 

Water 22-68 

100-00 
If  mnriitte  of  lime  be  poured  into  phosphate  of  soda,  and  the 
precipitate  be  digested  in  the  excess  of  phosphate  of  soda,  a  phos- 
phate of  lime  is  obtained  possessed  of  very  different  properties.    It 
is  gelatinous,  like  alumina,  and  was  found  composed  of 

Phosphoric  acid 45-57    •••■   100 

Lime <8'73   ....   107 

Water 5-7O 

It  docs  not  appear  necessary  to  state  the  other  experiments  which 
he  made  on  the  phosphates  of  lime,  as  the  results  obtained  are  so' 
anomalous  that  no  other  conclusion  can  be  drawn  from  them  than 
that  most  of  the  substances  examined  by  Berzelius  were  rather  mix- 
tures than  true  chemical  compounds.  His  observations  on  my  un- 
published eiperimenls  strike  me  as  somewhat  premature,  as  he  can- 
not possibly  be  acquainted  with  the  method  which  I  followed. 
Indeed,  had  he  even  heard  my  paper  read  to  the  Royal  Society  last 
winter,  he  could  have  known  but  a  very  small  part  of  the  very 
numerous  experiments  which  I  made  on  the  phosphates.  This 
defect  in  the  paper  was  one  of  the  reasons  that  induced  me  to  with- 
draw it;  though  my  principal  motive  was  some  new  views  which 
had  occurred  to  me  afier  that  paper  was  read,  and  which  I  con- 
ceived would  enable  me  to  add  considerably  to  its  accuracy.  Ber- 
zelius's  experiments  will  be  very  useful  in  that  point  of  view,  as 
they  draw  the  attention  to  a  variety  of  particulars  which  I  had  over- 
looked, I  hope  hereafter  to  be  able  to  resume  the  subject  with 
additional  advantages.    In  the  mean  time  1  may  just  say  that  I  still 

4 

D.q.l,zedbyGOOQ[c    . 


18170  iuring  the  Year  1916.  47 

coDsider  the  constitution  of  pbo9|^oro«  Kod  j^Mephorio  aciif^  as 
given  ia  sty  paper  on  pbospbureted  hydrogen  £as  as  likely  to  be 
BccuTste. 

6".  Phosphale  of  Alumina, — ^When  phosphoric  acid  exists  id  the 
mineral  kingdom  united  to  oxitTe  of  iron,  the  method  of  deter- 
miniog  its  quantity  hitlterto  followed  consists  in  fusing  the  mineral 
with  potash,  and  then  precipitating  the  phosphoric  acid  by  means  of 
linie.  Vaaquelin  has  lately  pointed  out  an  inaccuracy  to  which  this 
method  is  liable.  If  the  mineral  contain  at  the  same  time  phos- 
phoric acid  and  alumina,  both  will  be  dissolved  by  the  potash,  and 
both  thrown  down  by  the  lime;  so  that  the  quantity  of  acid  as  de- 
doced  from  such  an  experiment  will  be  erroneous.  He  proposes  10 
correct  this  error  by  digesting  the  precipitate  in  potash,  which  wiH 
dissolve  the  alumina,  and  leave  the  phosphate  of  lime.  Pure 
slurakta,  when  newly  precipitated,  is  transparent  and  gdatinous ; 
while  the  phosphate  of  alumina  is  white  and  opahe.  But  this  change 
ni  the  appearance  of  the  alumina  does  not  always  indicate  the  pre- 
sence of  phosphoric  acid.  Silica  and  lime  give  it  the  same  appear- 
ance.    (Ann.  deChim.  xcvi.  213.) 

7.  Phosphites. — Gay-LussaC  has  published  an  experiment  to 
show  that  when  a  phosphite  is  heated  it  is  converted  into  a  neutral 
phosphate  by  the  decomposition  of  the  water  which  it  contains,  and 
that  little  or  no  phosphorus  is  disengaged.  He  prepared  phosphorous 
acid  by  the  slow  combustion  of  phosphorus,  and  saturated  it  with 
potash.  This  salt  was  put  into  a  retort,  to  the  beak  of  which  was 
attached  a  bent  tube  dipping  into  water.  The  salt  was  heated  , 
rapidly.  Hydrogen  gas  was  driven  off  containing  very  little  pbos-  ■ 
phorus,  for  n  had  but  a  sh'ght  smell,  and  did  not  burn  spontaneously, 
when  it  came  in  contact  with  the  atmosphere.  (Ann.  de  Chim.  et 
Phys.  i.  212.)  This  is  an  experiment  which  I  have  often  made, 
and  it  never  succeeded  with  me  exactly  as  described  by  Gay-Liissac. 
Davy  some  years  ago  ascertained  that  the  gas  driven  oif  in  this  case 
was  a  peculiar  compound  of  hydrogen  and  phosphorus,  to  which  he 
gawe  the  name  of  hydro-phosphoric  gas.  From  my  experiments  on 
this  gas,  1  find  that  it  is  composed  of  two  atoms  hydrogen  and  one 
stom  phosphorus.  It  does  not  bum  when  it  comes  in  contact  with 
air,  but  is  easily  fired  by  electricity  or  heat,  and  phosphoric  acid  is 
always  formed  during  its  ooinplete  combustion.  Its  smell  is  not  so 
ttroag  as  tliat  of  phosphureted  hydrogen  gas ;  but  it  is  very  remark- 
ble,  and  easily  recognised. 

Berz^Iras,  during  his  experiments  on  phospliorus,  analysed  two. 
of  the  phosphites.  I  shall  here  state  the  results  which  he  obtaioed. 
I%otphtte  of  lead  he  found  composed  of 

Phosphortms  acid 19"!  6    ....   100 

Oxide  of  lead 77-fl9   ....  405-48 

Water ,.     5-15 

100-00 

,  D.n.llzedbyGOOg[C 


4d  Itr^/rovements  in  Pkystatl  Saenct  [Jak. 

niospbite  of  barytes  is  compcwed  of  , 

Phosphorous  acid     24*31    ....  100 

Baryta    67-24   . . . .  276*59 

Water 8*45 

100*00 
Whea  the  jAosi^iorous  acid  is  converted  into  phosphoric  acid* 
these  mIu  still  coatioue  neutral.    (See  Ano.  de  Cnim.  et  Phys.  ii. 
228.) 

a.  Borates — Leopold  Gmelin  has  published  a  set  of  experimcDla 
on  several  of  the  borates,  which  have  been  hitherto  very  iDUch 
neglected  by  chemists.  1  shall  give  here  the  results  which  he  ob- 
tained. 

(1.)  Borate  ofBarytes. — ^This  salt  may  be  obtained  by  ponring  a 
solution  of  a  borate  into  muriate  or  acetate  of  barytes.  It  must  be 
well  washed,  in  order  to  be  tolerably  pure.  It  is  a  white  powder, 
nearly  as  soluble  in  water  as  sulphate  of  lime.  It  is  more  soluble 
in  hot  than  in  cold  water.  In  a  red  heat  it  swells  a  little,  and  is 
converted  into  a  greenish  coloured  vesicular  mass :  11*921  parts  of 
it  dissolved  in  diluted  muriatic  acidf  and  precipitated  by  sulphuric 
acid,  gave  9*951  parts  of  sulphate  of  barytes.  Hence  the  salt  is 
composed  of 

Boracic  acid   5*387   100 

Baryte 6*534    121'29 

(2.)  Borax. — Thb  salt,  according  to  the  esperiments  of  Gmelin* 
-is  composed  of 

Boracic  acid 35*6   ....  100 

Soda 17-8 50 

Wawr    46*6 

100*0 
,He  considers  this  salt  (contrary  to  the  usual  opinion  of  chemists) 
as  a  compound  of  1  atom  acid  +  1  atom  soda  +  9  atoms  water. 
On  that  supposition  an  atom  of  boracic  acid  would  weigh  twice  as 
much  as  an  atom  of  soda,  or  7-875.  The  salt  formed  by  adding 
boracic  acid  to  a  solution  of  borax  till  it  ceases  to  possess  alkaline 
properties  contains,  according  to  Gmelin,  three  times  as  much 
boracic  acid  as  exists  in  borax.  Borax  he  considers  as  a  borate  of 
soda,  and  this  salt  as  a  trJborate  of  soda. 

(3.)  Borate  of  Ammonia. — This  salt  is  readily  formed  by  dis- 
Milving  erystdlized  boracic  acid  in  caustic  ammonia.  If  the  am- 
monia be  concentratedj  the  salt  crystallizes  during  the  preparation, 
and  it  may  always  be  obtained  in  regular  crystals  by  evaporation. 
The  crystals  are  four-sided,  and  sometimes  six-sided  prisms,  termi- 
nated by  four-sided  pyramids.  The  salt  is  hard,  not  altered  by  ex- 
posure to  air,  and  has  a  slight  alkaline  taste,  and  re-acts  as  an  alkali 
upon  vegetable  blues.     Whea  its  solution  is  heated,  it  gives  out 
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ammonia,  and  by  long  continued  boiling  almost  the  whole  of  the 
ammonia  may  be  driven  off;  According  to  Gmelia's  analysis,  it  is 
composed  of 

Boracic  acid 63'4   ....  100 

Ammonia 5-9   ....       9'30 

Water    SO-? 

100-0 

He  considers  it  as  a  triborate,  or  as  composed  of  three  atoms  of 
boracicMcid  and  one  atom  of  ammonia  combined  with  10  atoms  of 
water. 

By  mixing  solutions  of  borax  and  sulphate  of  magnesia,  and 
■ettioR  aside  the  mixture  to  undergo  spontaneous  cryslallization, 
Gmelm  obtained  two  remarkable  double  salts,  consisting  of  a  com- 
bination of  borax  and  sulphate  of  magnesia  in  two  different  propor- 
tions.    (See  Sch»eigger's  Journal,  xv,  245.) 

Xltl.      MINERAL    WATKRS. 

1.  Mineral  Water  of  Caverskam,  in  Berkshire.— hn  &nor\ymoa% 
cwrespondent  has  published  la  the  Annals,  viii.  123,  an  analysis  of 
a  mineral  water  at  Caversham,  in  Berkshire,  hitherto  overlooked  by 
medical  men.  He  finds  the  constituents  as  follows : — 300  cubic 
inches  contain,  of  gaseous  contents. 

Carbonic  add ,'  38  cubic  inches    * 

Sulphureted  hydrpgea   4 

sr 

Of  solid  contents, 

Carbonate  of  soda 10  graioB 

Muriate  of  soda 6 

Carbonate  of  iron   18 

Carbonate  of  lime 9 

4a 

This  mineral  water  would  probably  be  fbuod  useful  as  astomachJe, 
Perhaps  none  of  the  acidulous  waters  of  Great  Britain  contains  a 
greater  proportion  of  carbonic  acid  gas. 

2.  Tunbridge  Wells  Water. — We  are  indebted  to  Dr.  Scudamore 
for  a  new  and  accurate  analysb  of  the  celebrated  mineral  spring  at 
Tunbridge  Welts,  of  which  a  short  account  has  been  given  in  the 
Annals,  viii.  149.     A  gallon  of  the  water  was  found  to  contain 

Of  gaseous  matter lS-3  cubic  inches 

Of  saline  matter   7*66  grains 

The  gaseous  matter  consisted  of 

Carbonic  acid , 8-05  cubic  inches 

Oxygen   , 0-50 

Azote ,...<....  4'7& 
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Tlic  saline  matter  coDsisted  of 

Commou  salt 2'4G  grains 

Muriate  of  lime   0*39 

Muriate  of  magnesia   0*29 

Sulphate  of  Hme     1-41 

Carbonate  of  lime 0*27 

Oxide  of  iron 2-29 

Trace  of  maDganese  and  insoluble  matter  0*44 
Loss     0-13 

7-68 
S.  Sea  Water. — Dr.  Murray,  of  Edinburgh,  has  lately  made  a 
very  careful  analysis  of  sea  water,  in  order  to  judge  how  lar  his 
views  respecting  mineral  waters  in  general  (of  which  an  account 
'  waa  given  in  our  hUtorical  sketch  for  last  yeu*)  are  applicable  to  sea 
water.  The  result  will  be  published  in  the  next  volume  of  the 
Transactions  of  the  Royal  Society  of  Edinburgh.  During  his  ex- 
periments he  discovered  a  new  double  salt,  composed  of  sulphate  of 
magnesia  sod  Glauber's  salt.  From  the  observations  of  Mr.  Hea]e8, 
it  appears  that  this  salt  has  been  long  used  in  London  as  a  cathartic. 
(See  Phil.  Mag.  xlviii.  202.) 

XIV,   VEGBTABLB  BODIRS. 

1.  Beet  Sugar.  —  Margraaf  ascertained  many  yean  ago  that 
crystals  of  sugar  might  be  extracted  from  the  beet ;  and  Achard,  of 
Berlin,  endeavoured  to  show,  by  experiments  in  the  lai^  way,  that 
sugar  might  be  extracted  from  tne  beet  with  profit.  Little  attention 
was  paid  to  these  experiments  till  Bonaparte  began  his  chimerical 

Crojcct  of  subjecting  all  Europe  under  his  dominion.  Great  Britain 
eing  the  most  formidable  enemy  that  lie  had  to  encounter,  he  en- 
deavoured to  destroy  her  in  the  nrst  place  by  putting  an  end  to  her 
commerce,  upon  which,  in  his  opinion,  her  very  existence  de- 
pended. With  this  view  He  contrived  what  be  called  the  European 
system,  by  which  Great  Britain  was  excluded,  as  far  as  his  in- 
fluence extended,  from  all  the  markets  of  Europe.  His  own  sub- 
jects, in  consequence,  were  prevented  from  being  supplied  as  usual 
with  the  commodities  of  India,  and  America,  many  of  which  had 
become  necessaries  of  life  in  France,  as  well  as  in  Great  Britain. 
Sugar,  among  other  articles,  rose  to  an  enormous  price,  and  at 
some  times  could  scarcely  be  procured  on  any  terms  whatever.  This 
drew  Bonaparte's  attention  to  the  old  experiments  of  the  Prussian 
chemists,  and  he  encounigtH]  the  establishment  of  manufactories  in 
France  for  extracting  sugar  from  the  beet.  Many  accordingly  were 
erected  ;  some  of  them  even  were  successful ;  but  as  the  price  of 
this  sugar  was  considerably  higher  than  that  of  sugar  from  the  West 
Indies,  the  restoration  of  Peace  wilt  probably  destroy  the  whole  of 
these  manufactories,  if  it  has  not  done  so  already.  Chaptal,  who 
was  himself  a  succesiftil  maker  of  beet  sugar,  conceiving  that  it 
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WB!  wortli  while  to  preserve  the  recnllectioo  of  the  methods  followed 
in  preparing  beet  sugar,  has  published  a  long  treatise  on  the  subject, 
in  which  he  describes  all  the  details  at  length,  aud  endeavours  to 
prove  that  even  in  the  present  circumstances  of  France  these  munu- 
factories  may  in  certain  cases  be  persisted  in  wiih  advantage,  I 
shall  endeavour  in  this  place  to  lay  a  sketch  of  the  process  followed 
before  my  readers. 

The  beets  ar»  deprived  of  their  heads  and  tails,  scraped  witii  a 
knife,  and  then  reduced  to  a  pulp  by  a  kind  of  rasp  driven  by  the' 
band.  .  Good  beet  yields  between  65  and  Ja  per  cent,  of  its  weiftlit 
of  juice.  The  juice  is  let  into  a  large  caldron,  and  heated  to  the 
,  temperature  of  between  104°  and  122°.  Then  slacked  quick-lime 
b  thrown  in  to  the  amount  of  2^  grammes  to  the  litre  of  juice. 
The  heat  is  then  raised  till  tlie  juice  is  nearly  boiling  hot.  'i'he  Bre 
IS  then  extinguished,  A  crust  forms  upon  the  surface  of  the  juice, 
which  is  carefully  skimmed  off.  A  stop-cock  placed  a  foot  above  the 
bottom  of  the  caldron  is  then  opened,  and  the  juice  allowed  to  flow 
into  another  boiler.  Lastly,  a  stop-cock  at  the  bottom  of  ttie  cal- 
dron i«  opened,  and  the  juice  at  the  bottom  is  allowed  to  pass 
through  a  61ter,  and  mixed  in  the  boiler  with  the  remaining  juice. 
In  this  new  boiler  the  juice  is  made  to  boil.  As  soon  as  this  takes 
place,  aquantity  of  sulphuric  acid  previously  diluted  with  20  times 
Its  weight  of  water,  and  amounting  to  about  one  tenth  of  the  lime 
previously  used,  is  mixed  with  the  liquid.  It  is  better  rather  to 
allow  a  slight  excess  of  lime  to  remain  in  the  liquid  than  to  have 
any  excess  of  sulphuric  acid.  Three  per  cent,  of  animal  charcoal 
is  likewise  added  in  the  state  of  an  impalpable  powder.  The  liquid 
is  then  drawn  off  clear  into  a  smaller  and  deeper  boiler,  where  the 
boiling  is  continued  till  the  whole  is  sufficiently  eoneeniiated  to 
allow  the  sugar  to  granulate.  The  raw  sugar  thus  formed  is  refined 
in  the  usual  way,     (See  Ann,  de  Chim.  xcv,  253.) 

The  sugar  thus  formed  has  exactly  the  appearance  and  the  che- 
mical properties  of  sugar  from  the  sugy-cane.  It  has  likewise  the 
same  figure  of  crystals.  Hence  there  can  be  do  doubt  that  it  is  the 
very  same  substance. 

2.  Albumen  and  Gluten  compared. — In  Schweigger's  Journal, 
xiv.  'I'M,  there  is  a  paper  by  Mr.  H,  F.  Link,  in  which  he  compares 
the  chemical  properties  of  animal  albumen  and  the  gluten  of  wheat. 
I  have  inserted  a  translation  of  this  paper  in  the  Annals,  vii.  455, 
to  which  1  refer  the  reader.  It  will  be  seen  by  a  perusal  of  that 
paper  that  the  two  substances  have  a  very  close  i'esemblance  to  each 
other,  supposing  always  that  the  albumen  has  been  previously 
coagulated  by  faeitt. 

8.  Method  of  separating  Gluten  from  Starch, — Kirchhoff,  to 
whom  we  are  indebted  for  the  discovery  of  the  method  of  convert- 
ing starch  into  sugar,  obset-ved  that  the  process  did  not  succeed  so 
well  with  starch  from  grain  ks  with  potatoe  starch.  This  he  consi- 
dered as  owing  to  the  presence  of  gluten,  wiih  which  starch  from 
D  2 
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grain  is  always  more  or  less  coDtaniiiiated.  He  fell  upon  the  foUaw- 
.  ing  method  of  separating  this  gluten,  which  succeeded  perfectly : 
3  lb.  of  potash  are  dissolved  in  100  lb.  of  water,  and  the  soluticu 
mixed  with  4  lb.  of  good  slacked  quick-lime.  The  mixture  is  fre-> 
quently  agitated  during  three  hours,  and  then  the  clear  liquid  is 
drawn  off,  and  kept  for  use  in  close  vessels.  For  every  pound  of 
starch  to  be  purified,  a  pound  of  this  alkaline  ley  must  be  taken. 
It  must  be  poured  oo  the  starch,  and  allowed  to  remain  in  contact 
with  it  at  a  moderate  temperature  for  two  or  three  days.  It  acquires 
a  brown  colour  iirom  thegluten,  which  it  dissolves,  and  the  starch 
becomes  much  whiter  and  purer.    (Schwei^er's  Journal,  xir.  S85.) 

4.  Malambo  Bark. — This  is  the  bark  of  an  unknown  tree  in 
South  America,  which  has  been  long  used  in  medicine,  and  is  con- 
sidered as  an  eflecfual  cure  of  locked  jaw.  From  the  accounts  of 
MM.  Bonpland  and  Zea,  there  is  reason  to  consider  the  plant  as 
belonging  to  the  family  of  magnolia,  and  very  probably  to  the  genus 
tvintera.  A  chemical  examination  of  this  Iwrk  has  been  publ^hed* 
both  by  M.  Cadet,  in  the  Journal  de  Pbarmacie,  and  by  M.  Vau- 
quelin,  in  the  Ann.  de  ChJoi.  Its  principal  Ingredients  are  three 
in  number,  namely, 

(1.)  A  volatile  OU,  obtained  by  distilling  a  mixture  of  one  part 
of  bark  and  1 0  parts  of  waler.  It  has  a  yellow  colour,  and  a  smelt 
intermediate  between  that  of  pepper  and  thyme.  Its  taste  is  acrid. 
It  is  very  soluble  in  alcohol,  and  a  little  so  in  water.  It  is  qiecifi- 
cally  lighter  than  water. 

(2.)  A  Resin,  obtained  by  macerating  the  bark  in  alcohol,  and 
evaporating  that  liquid.  This  resin  is  very  abundant.  Its  colour  is 
brown.  It  is  brittle,  and  has  the  usual  resinous  fracture.  When 
put  into  the  mouth,  it  appears  at  first  to  have  no  flavour,  but  an  in- 
tensely bitter  taste  gradually  developes  itself.  It  is  very  soluble  in 
alcohol,  and  is  again  precipitated  by  the  addition  of  water.  It  if 
insoluble  in  alkalies.  When  thrown  upon  a  hot  bddy,  it  is  almost 
entirely  dissipated  In  smok^  which  has  the  odour  of  frankincense. 

(3.)  An  Extract,  which  is  obtained  by  macerating  the  bark  in 
water.  Its  colour  is  yellowish  brown.  It  is  brittle  when  dry ;  but 
attracts  moisture  when  exposed  to  liie  atmosphere.  When  properly 
washed  in  alcohol,  it  has  no  bitter  taste.  When  heated  in  close 
vessels,  it  yields  a  brown  oil,  and  a  liquid  whJL-h  reddens  the  infu- 
sion of  litmus ;  but  from  which  potash  disengages,  a  sensible  quan- 
tity of  ammonia.  The  residual  charcoal,  when  burnt,  kaves  a 
notable  quantity  of  carbonate  of  potash,  coloured  green  by  man- 
ganese.    (See  Ann.de  Cbim.  xcvi.  113.) 

5.  Cork. — Chevreul  has  published  a  very  elaborate  set  of  experir 
ments  on  this  substance,  which,  from  its  yidding  suberic  arid 
when  treated  with  alcohol,  ia  considered  by  chemists  as  consisting 
chiefly  of  a  peculiar  vegetable  principle,  to  which  the  name  of  suler 
has  been  given.  Chevreul  has  contrived  a  new  apparatus  for  the 
analysis  of  vegetable  bodies.    It  couwts  of  a  small  lupin's  digester, 
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having  a.  ressel  of  silver  adapted  to  its  inside,  and  having  a  tabe 
proceediog  from  its  top  connected  with  a  set  of  Woulf  s  bottles,  in 
order  to  collect  the  liquid  products  that  come  over.  The  vegetable 
■nbstance  is  |)at  into  thb  digester  first  with  water;  and  when  that 
Hquid  has  extracted  every  thing  that  is  solnble,  the  same  process  is 
repeated  with  alcohol.  The  advantage  of  the  apparatus  is,  that  the 
heat  of  these  liquids  may  lie  increased  considerably  above  the  boil- 
bg  point,  which  enables  them  to  exert  a  more  powerful  solvent 
energy,  Tlie  analysis  of  cork  was  given  ss  an  example  of  this. 
met)iod. 

Cotk,  when  treated  in  this  manner  with  miter,  gave  out  an 
aromatic  principle,  and  a  little  acetic  acid,  which  passed  over  with 
the  water  into  tne  receiver.  The  extract  formed  by  the  water  con- 
tained two  colouring  matters,  the  one  yellow,  the  other  red^  an 
acid,  the  nature  of  which  was  not  determined;  gallic  acid;  an 
astringent  substance;  a  substance  containing  azote;  a  subifance 
soluble  in  water,  and  insoluble  in  alcohol ;  gallate  of  iron ;  lime ; 
and  traces  of  magnesia :  20  parts  of  cork  thus  treated  by  water  )eft 
I7"15  of  msohble  matter. 

The  undissolved  residue,  being  treated  a  suiGcient  number  of 
times  with  atcohoi  in  the  same  apparatus,  yielded  a  variety  of  bodies, 
but  which  seem  reducible  to  three;  namely,  cerin,  resin,  and  an 
ml. 

Cerin  is  a  name  which  Chevreul  has  thought  proper  to  give  a 
crystallized  substance  that  precipitates  gradually  when  the  alcohof 
digested  on  the  cork  is  concentrated  to  one  sixth  of  its  bulk,  and 
then  set  aside.  The  name  is  unfortunate,  as  it  had  been  already 
applied  by  John  to  that  part  of  common  wax  which  dissolves  in 
alcohol.  The  insoluble  part  of  wax  he  had  denominated  myricine. 
If,  therefore,  the  new  substance  of  Chevreul  he  different  froni  the 
eerin  of  John,  as  would  appear  to  be  the  case  from  his  experiments, 
it  will  be  necessary  to  contrive  a  new  name  for  it.  Cerin  is  while, 
and  in  small  needles.  It  does  not  meh  in  boiling  water,  but  be- 
comes soft,  and  sinks  to  the  bottom  of  that  liquid;  while  wax 
melts  at  145°,  and  swims  upon  the  surface  of  water.  When  heated 
or  distilled,  it  undergoes  nearly  the  same  changes  as  wax.  ]t  is  . 
rather  more  soluble  in  alcohol  than  was ;  1000  parts  of  boiling 
alcohol  dissolving,  according  to  Chevreul,  2'42  parts  of  cerin  and 
only  two  parts  of  wax.  Nitric  add  gradually  dissolves  it,  and  con- 
verts a  portion  of  it  into  oxalic  acid.  It  did  not  dissolve  in  an 
alcoholic  solution  of  potash. 

'ITie  20  parts  of  cork  thus  treated  with  alcohol  and  water  still 
weighed  14  parts.  They  consisted  of  suber,  but  not  in  a  state  of 
complete  purity.     (Ann.  de  Chim.  xcvi.  141.) 

6.  Action  aj  Tanrdn  on  Mucilage. — Grassmann  has  published  a 
set  of  experiments  showing  that  when  infusion  of  nutgalls,  or  any 
other  liquid  containing  tannin,  is  mixed  with  a  vegetable  mucilage,   , 
a  precipitate  falls,  which  he  calls  tannate  of  mucilage.    The  muci- 
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lages  on  which  the  experiments  were  made  were  syrup  of  manb 
mallows,  Iceland  lieben,  lintseed,  and  tjuinceseeds.  (Schweigger'a 
Journal,  xv.  42.) 

I  ascertained  long  ago  that  gum  is  not  precipitated  from  water 
by  tannin.  Dr.  Bostock  found  that  solutions  of  pure  mucilage  were 
not  altered  by  infusion  of  nutgalls.  I  conceive,  therefore,  that  the 
juices  examined  by  Grassmann  contained  starch,  and  that  the  pre- 
cipitate which  he  obtained  was  a  tantiate  of  slarch,  or  rather  perhaps 
a  tannale  of  gluten,  to  which  its  properties  seem  to  make  it  ap-i 
ptoach. 

7.  Mailing. — It  is  well  known  that  during  the  process  of  malting 
a  sweet  matter  is  generated  in  grain.  When  barley  meal  is  infused 
in  hut  water,  and  kept  in  that  state  for  some  time,  the  same  saccha- 
rine matter,  as  is  well  known,  is  formed.  No  light  has  hitherto 
been  thrown  upon  this  process,  though  it  is  essential  towards  the 
theory  of  brewing  and  distillation.  But  Kircfahofi*,  whose  views 
were  naiurally  turned  towards  this  subject,  by  his  discovery  of  the 
metliod  of  converting  starch  into  sugar  by  means  of  acids,  has 
lately  published  an  experiment,  which  constitutes  an  essential  and 
important  step  in  the  theory  of  fermentation.  Barley  meat  contains 
both  gluten  and  starch.  If  pure  starch  be  infused  in  hot  water,  it 
is  not  converted  into  sugar. '  Neither  does  gluten  become  saccharine 
matter  svben  treated  in  the  same  way.  But  if  a  mixture  of  pure 
dried  pulverized  wheat  gluten  and  potatoe  slarch  be  infused  in  hot 
water,  the  starch  is  converted  into  sugnr.  During  the  process  aa 
acid  is  evolved ;  yet  the  gluten  is  little  altered  ;  and  !f  the  liquid  be 
filtered,  most  of  it  remains  upon  the  filter.  But  it  does  not  answer 
when  employed  a  second  time  to  convert  starch  into  sugar.  It 
appears,  then,  that  it  is  the  gluten  which  acts  upon  the  starch,  and 
converts  it  into  sugar.  By  melting,  the  gluten  undergoes  a  change 
which  enables  it  to  act  more  powerfiilly  in  turning  the  starch  of  raw 
grain  into  sugar.     (Schweigger's  Journal,  xiv.  389.) 

8.  Clarifying  ike  Syrup  of  the  Si^ar  Cane — In  the  Ann.  de 
Chim.  xcv,  232,  it  is  stated  that  a  Frenchman,  M.  DorioD,  has 
pointed  out  a  very  simple  mode  of  clarifying  the  syrup  of  the  sugar- 
cane. He  merely  throws  intg  the  boiling  juice  a  certain  quantity  of 
the  bark  of  the  pyramidal  ask.  in  powder.  The  sugar  planters  of 
Guadaloupe,  it  instated,  have  made  him  a  present  of  a  hundred 
thousand  francs ;  thoseof  Martinique  have  given  him  an  equal  sum ; 
and  the  English  planters  have  purchased  the  secret  at  the  expense  of 
four  hundred  thousand  fr.incs. 

I  have  had  some  conversation  on  the  subject  of  this  statement 
wi(h  a  friend  of  mine,  a  sugar  planter  lately  come  from  the  West 
Indies.  He  informs  me  that  this  plan  has  been  tried  in  the  We^ 
Ittdi's,  that  it  has  been  known  for  years,  that  he  himself  has  em- 
ployed it ;  but  he  never  heard  M.  Dorion's  name  mentioned  by  aBy 
person,  and  is  quite  sure  that  the  alleged  purchase  of  the  melhoci 
by  the  BAgllsli  planters  is  not  true. 
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XT.   ANIHAX  BODIKS, 

1.  Memlranes. — ^Dr.  John  has  published  a  chemical  analysis  of 
the  membranes  of  diS'ereat  pans  of  the  body,  of  which  1  inserted 
a  translation  in  the  jitmals,  vii.  419.  The  results  were  as  follows  :— 

{I.}  Epidermis  of  the  foot.    It  was  composed  of 

Indurated  albumen 93  to  95 

Mucus,  with  a  trace  of  animal  matter 5 

Lactic  acid  " 

Lactate  of  patash 

Phosphate  of  potash 

Muriate  of  potash 

Sulphate  of  lime 

Ammoniacal  salt 

Phosjdiate  of  lime 

Manganese  ?  and  iron 

Soft  fat    0-05 

(2.)  Epidermis  Jhmt  Ike  Arm  of  a  IVhman  afflicted  with  Herpes 
was  composed  of 

Indurated  albumen    92    to  93 

.    Mucus,  becoming  insoluble  by  evaporation,  ~\ 

and   gelatinous  mucus,   precipitated   by  >    6     to    7 
nutgalls  J 

Lactic  acid,  and  the  above  stated  salts I 

Soft  fet |.  to     1 

(3.)  Horns  i^  Black  Cattle  were  composed  of 

Indurated  albumen    ! 90 

Gelatinous  albumen  with  osmazom  ? 8 

Xiactic  acid  "1 
lactate  of  potash  I 
Sulphate,  muriate,  and  phosphate  of  potash  I  . 
Phosphate  of  lime  [ 
Trace  of  oxide  of  iron  1 
Ammoniacal  salt  J 
Fat 1 

(4.)  Horfi  of  Horses  possess  all  the  characters  of  horn. 

2.  Sugar  of  Dilutes.  —  Cbevreul,  by  concentrating  diabetic 
urine,  and  setting  it  aside,  obtained  the  sugar  in  small  crystals. 
These  being  dissolved  in  boiling  alcohol,  the  liquid  deposited  white 
crystals  of  the  sugar.  It  possessed  all  the  properties  of  the  sugar  of 
grapes.  Its  crystals  have  the  same  shape;  it  is  equally  soluble  in 
water  and  alcohol  with  that  sugar;  and,  like  it,  melts  when  exposed 
to  ageotle  heat.     (Ann.  de  Chim.  xcv.  SI9.) 

3.  Colouring  Matter  nf  ike  Blood  — Some  years  ago  Mr.  Brande 
published  an  important  paper  on  the  blood,  in  which  he  demon- 
strated, by  decisive  experiments,  that  the  colouring  matter  of  that 
fluid  was  not  subphospbate  of  iron>  as  had  hitherto  beea  supposed^ 
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but  a  peculiar  animal  matter,  the  properties  of  which  he  describes. 
A  similar  doctrine  had  brea-maintaiDed  by  Berzelius ;  but  his  worlc 
on  Aoimal  Chemistry,  having  been  published  in  the  Swedish  lan- 
guage, remained  uoknowD  to  the  chemical  world  in  general.  M. 
Vauquelin  has  recently  verified  the  experiments  of  Mr.  Braude,  and 
added  some  new  ones  on  the  same  subject.  According  lo  bis  expe- 
riments, the  colouring  matter  of  the  blood  may  be  obtained  in  the 
following  manner : — 

Let  the  clot  or  coagulum  of  blood,  well  freed  from  the  aerotn,  be 
put  upon  a  selrce,  and  well  mixed  with  four  parts  of  sulphuric  acid 
diluted  with  eight  parts  of  water.  Heat  the  mixtore  lo  the  tempe- 
rature of  158°,  and  keep  it  at  that  temperature  for  five  or  six  hours. 
Filler  the  liquid  while  hot,  and  wash  the  residue  with  as  much  hot 
water  as  you  employed  of  acid.  Evaporate  the  liquids  to  one-half, 
and  then  add  ammonia  till  the  excess  of  acid  is  almost,  but  not  . 
quiie,  saturated.  The  colouring  matter  precipitates.  Decant  off 
the  clear  liquid,  and  wash  the  colounng  matter  with  water  till  that 
liquid  ceases  to  precipitate  the  nitrate  of  barytes.  Then  throw  it 
upon  a  filler;  and  when  well  drained,  scrape  it  off  with  an  ivory 
hujfe,  and  let  it  dry  in  a  capsule.  Thus  prepared,  it  possesses  the 
following  properties  : — 

It  hes  neither  taste  nor  smell.  When  suspended  in  water,  it  has 
a  wine-red  colour;  but  when  dry,  it  appears  as  black  as  jet.  In 
this  state  it  dissolves  readily  both  in  acids  and  alkalies,  and  gives  a 
purple  colour  to  the  solutions.  Muriate  of  barytes  does  not  occasion 
any  precipitate  in  lis  solution  in  muriatic  acid.  Nor  is  any  change 
produced  by  gallic  acid  or  prussiate  of  potash.  The  infusion  of 
nutgalls  precipitates  it,  but  does  not  oecasion  any  change  of  colour. 
When  heated,  it  neither  alters  its  form  nor  colour,  but  gives  out  ao 
animal  odour,  and  furnishes  carbonate  of  ammonia  and  apurple  oil, 
but  scarcely  any  gas.  The  charry  residuum  is  as  bulky  as  the  ori- 
ginal substance.  Diluted  nitric  acid  dissolves  it  without  altering  its 
colour.  Nitrate  of  silver  does  not  render  the  scdution  turbid ;  but 
aceiaie  of  lead  throws  down  a  brpwn  precipitate.  (Ann,  de  Chim. 
et  Phys.  i.  9.) 

4.  Cyst  in  the  Human  Liver, — I^ugier  has  examined  the  matter 
contained  in  a  cyst  attached  to  the  Hver  of  a  woman  between  the 
age  of  60  and  fO.  When  treated  with  boiling  alcohol,  that  liquid, 
on  cooling,  deposited  crystals  of  adipocire.  The  residue  was  dry. 
When  triturated  with  potash,  it  gave  out  very  little  ammonia,  and 
did  not  sensibly  dissolve.  When  burned,  it  left  7S  per  cent,  of  it« 
original  weiglil,  which  turned  out  to  he  phosphate  of  lime.  (Ann. 
deChim.  etPhys.  ii.  126.) 

5.  Chyme. — We  are  indebted  to  Dr.  Marcet  for  the  examination 
of  a  quantity  of  chyme  from  the  stomach  of  a  turkey.  It  was  a 
homogeneous,  brownish,  opake  pulp,  having  the  smell  which  is 
peculiar  lo  poultry.  It  was  neither  acid  nor  alkaline,  and  became 
putrid  in  12  days.  When  evaporated  to  dryness,  it  left  nearly  one 
Sfth  of  its  weight  of  solid  matter.     It  containeil  albumen.     Whe« 
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burned,  it  left  12  parts  in  the  1000  of  cliarcoal.  Thn  nsklaum 
coDt&ined  iron,  lime,  and  bd  alkaline  muriate.  (See  Annah  of 
Philosophy,  vii.  235.) 

6.  Chyte. — We  are  indebted  to  the  same  chemist  for  an  examina- 
tion of  cnyle  collected  from  the  thoracic  ducts  of  dogs  within  three 
hours  after  they  had  been  fed.  Chyle  from  vegetable  food  was  a  . 
semitransparent,  inodorous,  colourless  fluid,  having  a  very  slight 
milky  hue.  It  contained  a  coagulum  like  the  white  of  aa  egg,  but 
pink.  This  coagulum  contained  slbumen.  The  specific  gravity  of 
the  serous  portioa  was  1'02,  It  did  not  putrefy  in  10  days,  but 
acquired  a  smell  similar  to  that  of  sour  cream.  It  conuined  abun- 
dance of  albumen.  When  evaporated,  it  left  4*8  per  cent,  of  a 
yellow,  deliquescent  residue. 

The  chyle  from  animal  food  was  white  and  opake,  and  had  a  more 
^stinct  pink  hue. .  In  other  respects  it  was  similar  to  the  preccdi«g. 
Only  the  coagulum  putrefied  soooer,  and  (he  solid  residue  of  the 
serum  was  seven  per  cent.  These  liquids,  when  distilled,  gave  out 
moisture,  carbonate  of  ammonia,  and  a  heavy  fixed  oil.  The 
vegetable  serum  left  three  per  cent,  of  charcoal,  the  animal  serum 
only  one  per  cent.  The  presence  of  iron  was  recognised  in  the 
residuum,  and  the  same  proportion  of  salts  that  exist  in  animal 
■fluids  in  general.     (See  Annals,  vii.  234.) 

7.  Excrements  of  Silk  Worms. — Brugnatelli  has  discovered  the 
existence  of  uric  acid  in  the  red  excrementitious  matter  emitted  by 
the  phaleaas  of  silk  worms.     (Ann.  deChim.  xcvi.  55.) 

8.  Gases  in  the  Intestines  of  a  healthy  Man, — MM.  Magendie 
and  Chevreul  lately  examined  the  gaseous  bodies  in  the  intestines  of 
four  healthy  young  men,  who  were  executed  in  Paris,  about  an 
hour  after  the  execution.    'Ilie  j-esults  were  as  follows : — 

In  the  stomach,  the  gases  consisted  of 

Oxygen 1  l-OO 

Carbonic  acid    14-00 

Hydrt^en 3'55 

Azotic 7i-45 

100-00 
la  the  small  intestines,  of 

Oxygen 0-00 

Carbonic  acid    24*39 

Hydrogen 55-53 

Azotic   , 20-08 

100-00 
In  the  large  ioteitiiies,  of 

Oxygen ■  •    O'OO 

Carbonic  acid    43-50 

Carbureted  hydrogen,  witli  traces  of  sulphureted  hydrogen . .     5-47 
Azutic    , 51-03 

DsllzedbyGOOQle 
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Id  another  iDdividual,  the  gases  of  the  small  inteitiaes  were— 

Oxygen O'OO 

Carbonic  acid    40*00 

Hydrogen 51*15 

Azote     8-85 

lOOiX) 
Thoie  in  the  large  intestiqes,  of 

Oxygen 0-00 

Carbonic  acid 70*00 

Hydrogen  and  carbuieted  hydrogen ... .  I  I'M 
Azotic 18-40 

100-00 
The  stomach  in  the  individual  cootuned  only  a  single  bubble  of 
gas. 
In  another  individual,  the  gases  in  the  small  intestines  were 

Oxygen 0-00 

Carbonic  acid    25*00 

Hydrogen 8-40 

Azotic  66-60 

100-00 
The  coecum  contained 

Oxygen ; . . . .     0-00 

Carbonic  acid 12-50 

Hydrogen 7-50 

Carbureted  bydrogeo    ■» .   1 2*50 

Azotic   '. «7-50 

lOO-OO 
I  sliould  like  to  have  seen  the  method  stated  wliich  was  employed 
in  analysing  this  gas. 
Tbe  rectum  contained 

Oxygen 0-00 

Carbonic  acid    42-86 

Carbureted  hydrogen    11*18 

Azotic    , 45*96 

100*00 
(See  Ann.  de  Chim.  et  Phys.  ii.  292.) 

VII.    MINERALOGY. 

Tliis  branch  of  science,  being  a  dependant  upon  chemistry, 
shares  with  it  tbe  general  Httentlon,  and  makes,  in  consequence, 
more  rapid  advances  (lian  most  of  the  otlier  physical  sciences.  We 
shall,  as  usual,  divide  it  into  the  two  great  departments  of  Oryc- 
togmsi/  and  Geognosy. 
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I.   OHYCTOGNOST. 

This  bnincli  of  miaeralogy,  as  far  at  least  as  the  analyses  of 
minenU  are  concerned,  owes  more  to  Professor  Berzelius  during 
the  last  two  or  three  years  than  to  any  one  ebe.  But  there  are 
acme  improvemenls  applying  to  mineralogy  in  general  which  we 
muat  first  Dotice'before  we  state  the  analyses  that  have  made  their 
appearance  since  our  last  historical  sketch. 

1.  New  Blowpipe.  —The  new  blow-pipe,  invented  by  Mr. 
Brooke,  and  executed  by  Mr.  Newman,  of  which  a  description  haa 
been  given  in  the  Annals,  vli,  36/,  promises  to  constitute  one  of 
the  greatest  improvements  which  has  been  hitherto  introduced  into 
practical  mineralogy.  I  have  no  doubt  ttiat  it  will  speedily  come 
into  general  use,  and  that  it  will  enable  the  student  of  mineralogy 
to  determine  many  important  particulars  which  he  has  hitherto  been 
too  often  obliged  to  take  upon  trust.  Dr.  Clarke  has  already  shown 
what  an  important  instrument  of  analysis  this  blow-pipe  may  be 
made  when  a  proper  mixture  of  oxygen  aud  hydrogen  gases  is  sub- 
stituted for  common  air. 

2.  Eleclric  Properties  of  some  Minerals. — Haiiy  has  obferved 
that  some  varieties  of  electric  calamine,  or  silicated  zinc,  are  con- 
Etanily  electric  at  the  common  temperature  of  the  air,  and  do  not 
require  to  be  healed,  lUiis  is  the  only  mineral  hitherto  observed  to 
possess  that  property.  But  some  Spanish  tourmnlines  become 
electric  by  simple  pressure  between  the  hands.  Some  topazes, 
especially  those  of  Siberia,  of  a  white  colour,  preserve  the  electric 
virtue  for  a  very  long  time  after  having  been  heated.  (Ann.  de 
Chim.  et  Phys.  1.  4-17.) 

3.  Pure  chemical  mineral  System. — Berzelius  has  published,  in 
the  fourth  volume  of  Afhandlingar  i  fysik,  kemi  ocn  Mineralt^i^ 
p.  1,  printed  at  Stockholm  towards  the  end  of  1815,  an  elaborate 
paper,  entitled,  Forsiik  lill  elt  rent  kemiskt  mineral  System,  Essay 
towards  a  pure  chemical  System  of  Mineralogy.  In  this  paper  he 
takes  a  review  of  some  of  the  most  recent  mineral  systems,  namely, 
those  of  Werner,  Haussman,  and  Haiiy,  and  points  out  their  de- 
fects and  inconsistency  with  his  usual  freedom.  He  then  gives  us 
his  own  arrangement  of  the  mineral  kingdom,  founded  upon  the 
view  which  he  had  already  explained  in  bis  Attempt  to  establish  a 
pure  scientific  System  of  Mmeralogy,  an  English  translation  of 
which  was  published  in  London  in  1814.  It  was  my  intention  to 
have  entered  in  this  place  into  considerable  details  respecting  Ber- 
2elins's  views ;  and  the  more  so,  because  I  perceive,  with  regret, 
that  his  intentions  have  been  misunderstood,  and  that  his  opinions 
have  bean  treated,  in  a  cotemporary  journal,  with  a  harshness  and 
want  of  respect  to  which  they  are  by  no  means  entitled.  But  this 
historical  sketch  has  already  extended  to  such  a  length,  that  I  can 
do  no  more  than  exhibit  an  imperfect  table  of  his  classification.  It 
will  serve,  at  least,  to  give  the  reaijler  an  idea  of  the  principles  of 
his  classification. 


to  Improvements  in  Physical  Saenct  \3a9. 

CLASS  I. 

It  comiits  of  substances  formed  according  to  the  priociples  of 
unorganic  Dature,  that  is,  in  which  the  compound  bodies  of  the 
first  otdsT  coQtain  only  two  elements. 

A.  OXVGBN. 


B.     COMBUSTJBI.B   BODIBS. 

Order  I.    Metalloids. 

First  Family :  Sulphur. 

Cdhbod Sfllphar  S 

ftebht Sdlphanns  acid   .^ S 

Snlphsric  acid S 

Second  Family :  Muriatictt». 

tiiiitt Muriatic  acid    M 

Third  Family :  Nitricum. 

Ssboxiile.., Azote N 

Fourth  Family:  Boron, 

Oitde   .....Boracicacid B 

Fifth  Family :  Carbon. 


Anthracile 
..  .Carbonic  acid  C 


Sixth  Family!  Hydrogen. 

SnlpbDrct Snlpbar.  hjdrogen 2  H  4-  S 

Cwbnret Carbnr.  hydrogen 8H  +  C 

Oiide   Water SH  +  O 


Order  II.    Electro-negative  Metals. 

metals  nhose  oxides  in  cot 
Q  the  office  of  acids  than  ol 

First  Family :  Arseoie, 


It  includes  those  metals  whose  oxides  in  combination  with  other 
bodies  rather  perform  the  office  of  acids  than  of  bases. 


Vm&vt Nativ 

Sal|ibu«t Realgar 

Orpimeat 
0»iie ArKDicfloncn.. 


Second  Family:  Chromium. 
.  Cfafotaocre Ctl 
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Ilurd  Family :  MolybdeDum. 

Salpharel  .w HoljbdcM Mo  +  99 

Oxiit Molfbdeoon  ochre iid 

Fourth.  Fsmily :  Antimooy. 

KatlT« KatlTC  Miliaioii;- Sb 

iBlpbareli BolphmTct 8b  +  33 

PIUBOte  OK  I 

Tinder  ore) 

Red  aDllmoDT  ore Sb  +  28bS> 

Oxiie* Radiated  oxide  of  antlaoBf  ab 

Aatimonj ochre... Sbf 

Fifth  Family :  Titanium. 


Oiidet 

RMhil 


b  Family :  Silicon. 


Oiide  ....l.Fare  Rock  Crystal Si  ■ 

Qoarta 

Ca1cedoo7,  ftc. 
ff.  Mixed  Camelian' 
Afkle 

Iron  AM,  &c 
Order  III.    Electro-positive  Metals. 
Those  metals  whose  oxides  rather  perform  the  office  of  baset  than 
of  acids. 

Division  I. — Metals  whose  oxides  at  a  higher  temperature, 
either  ahne,  or  by  the  iniervention  (^charcoal  powder,  are  redtued, 
and  constitute  the  radical  of  the  sabstances  Jbrmerly  coiled  tnelal^ 
oxides. 

First  Family:  Iridium. 

Oaniet Native  iridiom I  4-  Ott 

Second  Family :  Platinum. 


Third  Family:  Gold. 

Nati*e    Naliregold    Ao 

Tellaret Graphic  ore AgT*  +  3  AnT* 

Yellow  ore AgT*  +«WiT»t  IA«T» 

Fourth  Family:  Mercury, 

, Native Native  mere  ai7 Hg 

Hulpboret  Cionabar... HgS* 

SlinlLziDDber 

Uorjalei Bfcrcnrial  hers  ore Hg  +  SU 

KatiT«  caloBKl H{.+  H 
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Fifth  Family :  pRlladium. 
,.  PaitadioB p« 

Sixth  Family:  Silver. 

..  Natlreiiltcr Af 

,.  SiWer  glance Ag  S* 

Brittle  |lADCe  ore 


Red  (ilTnor;   

Stibiels Antimonial  liUcT  01      .    . 

Silver  aDlimonial  ore   Ag)  Sb 

Aareti Elecimm Ag  An* 

Anriferaui  silnr Ag*  Aa 

HydraruTet Solid  amalgam AgHf^ 

Liquid  amalgam 

MtwUiM  RorniilTer    AgM* 

Carbaaale Grey  aiher  ore AgCi  +  AgSbl 

Seventh  Fumily:  Bismuth. 

Katlte ,  Mative  biimnlh K 

Sulphnreu Bismuth  glance Bi  S* 

SubaoIphDiet BI'S 

Needle  ore Pb&'+  8Ca8-f  i 


Oxide Biunuth  ochre  . 


Eighth  Family :  Tin. 
Silphnret  ,. See  Copper 


Ninth  Family:  Lead. 

NaU™ Native  lead Pb 

Snlphureti Galen* Fb  S' 

CoDlaiuing  Gilver 

Cnntainiog  cnball,  &c. 

Antimonial  lead  ore. Pb  S<  -t-  8  Cu  B  +  Sb  S) 

Light  white  ailvcr  ore Sb  Si  +  Ag  8*  -i-  6  Fb  S* 

Dark  white  illier  ore Ag  S'  -t-  4  Sb  &>  +  >  Pb  S* 

Compact  galena  f 

Brimnth  iilier  ore Ag  S' +  2  Pb  8«  +  3  Bi  S* 

Triloret Black  tellurium  ore AuTe*  +  PbTe*  +  SPbS* 

Oxidet Yellowoiide Pb 

Natl  TC  minium Pb 

Sulpkale Sulphate  of  lead Pb  S* 

Huria-«art>oikate  ..  CoiDcouore Pb  H'+  Pb  C 

Flioaphate Greco  lead  ore PbP* 

Fibroua     and      coocholdol  . 

phmpbate 


OtraoMte   IM  kad  ore Pb  Cb 

Holybdate Ycllonleadore   PbMo^ 
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Tenth  Family:  Copper. 

Native Native  copper  .,,,. Cu 

Sulpfanreu Grey  copper  ore   Ca  S 

—  fri>iii  BudolMBdi Fe  a<  -h  Ca  S 

—  from  Wdianfor*    Erik»- 

Snifva Fe8»+  4CI.8 

—  from  Hiitedal FeS"  +  8CtS 

Black  capper  ore 

&chwarzgal  tiger  z 

LMdfahlore (Pti3h)  +  »CoS  +  2FeS» 

Copper  fahlore 

Tinpjrii™ SoS'  +  «Cit8 

Copper  biimoth  ore Bi  S*  +  S  Cb  S 

Oiidea.... Red  copper  ore ......>  On 

Copper  black Cm 

Sulphate Salphale  of  capper Co*^  -i-   10  IP  O 

Cireeo  acldag  of  grej  copper 

ore    CUI48+  31J«0 

SnfamBriBle Copper  und Co*  M  ■»■  8  H*  O 

SnbphospbMe   ....  Ptaorptiaieafcopper Co  P 

Carbooale H«lMhlle   , Cu  C  +  H>  O 

....  Cu  +  SH»0  +  SCaC 

.  Trihedral  olWen  ore Co  1|  Ai 


Kliciatei.. 


and  Ml  lartely)   OUAt+lXlPO 

LeoUcBlarcopperore Ca*'At  +  S8H*0 


Silicioiu copper  ore Col|S*  - 

Eleventh  Family:  Nickel. 
Aneniel Cupper  nickel NlAf.*. 


UliciMe PinMlite S1S<  +  20H"O 

Twelfth  Family:  Cobalt 

Snlpboret  Cobalt  p;rli«> Fe  S*  +  4  Cu  S  -1-  IS  Co  $• 

ArseDiel*    Glance  cuball Co  Ai 

(>rpy  caball  ore Co  As  +  Fe  A« 

Wbiie  cuball  ore Fe  A**  +  3  Co  Ai^(+  S  Fe  S<) 


Tliirleenth  Family :  Uranium. 
.  Pitch  oro V 
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Uranmica U+SU 

Urao  ochro,,,, U 

FoHiteeotb  Family :  Zioc. 

'    Sulphnret   Blende Zi  S* 

Oiide Zincochre  Zl 

Sulphate Wbitc  vitriol ; Zi's"  +  10 IPO 

Carbonates Sparry  calami  ae   ZI  C* 

EitTlli;  calamine ZIC  +  SH*0 

Siliciate Siliciooi  calamine    Zi  I  j  Si 

Aluminatel   G^nite   Zi  AH 

fVteenth  Family :  Iron. 
Native Fossil  iron  Fe 

Meteoric 
S&lpbaret Magnetic pyrUe* FeB»  +  6Fe8i* 

Light  magnelic  pyrites R  S^  +  S  Fc  Si* 

Iron  pyrites  Fe  S« 

Carbarct..^ Graphtie FeC**? 

Arsenile Mi spickel,  mixed  with  pv- 

riles  FeAf  +  FcS< 

Teltoret Native  tellurium FeTe>°i 

Oildea Hematite Fe 

Magnetic  iron  «re F« -«- 8  F« 

'        Fer  oligistc 

Salphates   Green  vitriol  Fe'»  +  UH'O 

Red  vitriol Fell  S"  +  3  FeS*  +  seH'O 

Atrsmenl«tei<t    F«»  8  +  BH*  O 

Pitrt-ironore    Fe<*S  +  ISIPO 


bi-::;:}^«^^ 


4H>0 


Sttahlenerz Cu3  As  +  2  Ft^  As  +  6  A*  O 

Flockenerz PI  1^  As  ■t-9'Fe>Ai+  IS  U*  O 

Ohramile Cbromateof  iron AlCb  +  SFe'chI 

Tilaaialei Menachan 

Kigrin 

Cmapact  magnetic  iron-atone 

Siliciate Hedenbergite Fe  Si*  -i-  4B*  O 

Hydrate Limonile 

Moorerze 

Sixteenth  Family  :  Maogaaese. . 

■alphnrel Snipbnret  of  manganese 

Sapernilde    Grej^  manganese 1    VJ" 


Black  manganese . 
Wad 
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Carboute  ...J....  ConipacI  red  nwaganeie . . . .  MgC*+8H*0 

TuDs^rate  Wolfnun UfVf  +  SFeyi 

TaaOlftle   Tantalile Mg  Ta  -(-  Fe  Ta 

llliciuea Black mungankiiel Mr  1|  sl  +  3  II*a 

lUdm 

Seventeenth  Family :  Cerium. 
liliciate  Cerite Ce  li'si 

Pivi&ioN   U. — Metals  wkick  ctamot  he  reduced  by  charcoal 
powder,  and  whose  oa-idus  Jvrm  the  earths  oTid  alkaltei. 
First  J^amily :  Zirconium. 

Silklate  ZircoD  or  h\Bciiilh    ZS? 

Second  Family :  Aluminium. 

Snlpbale Native  alamina 

Ftwae Waiellitej 

KaMilicittie PycDite   A  PI  +  3  AS 

Tupsz A'H  +  3AB 

Bilidate Sap|ilnre 

Ruby 
Coiundum 

Collytile A' S  +  5  Aq 

Nepbdine   A  8 

DNihene AS 

FUEb-titoiie AS*  +  Aq? 

Stpinheilile 

HitiDgriie    AS  -t-  fS  -i- 3  FS 

Finite  ? 

SUuraliie 

Almandine 

FBhlnn  garnet 

ftottaoffite iii|S-t-FiS  +  4AI 

Hansaiinr  flint  fromSpourt 
Hydrates Dinipore  "l 

Oriental  turqoaii  V 

Eartfaj  waieilite  J 

Clajboldloc*   ...■.  KaoliD 

'  Lithoniarge 

Monntain  loap 

Bole 

Terra  lemnia 

Fnllcr'B  earlb 

Cimollie 

CUy 

BIm  cl*y 

Clay  alate 

Bltnmlnoui  ibale,  dtc. 

Third  Family  i  Yttrium. 

Flqa(« See  Calcium 


•  Hlxturei  of  alniniiiaiu  lillcalei  with  forrign  tBOtten  In  powder. 

V»L.  IX.  N*I.  E  ,         , 
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SnlphBte . . . . 
CarbonBte  ., 


[Jam. 


,.  YtlrotBDlalani 

—  coDtainiDg  tongitm 

—  eoDlstiitac  onuiiuk 


.  PS  +  ee'St  ITi 


Fourth  Family;  Gludnum. 

.  Emerald G8«  +  8  AS* 

—  coptaidlng  oliraRiiiHa 

—  coDlaioiDg  tanlalmu 

—  eonlaltilnf  tin 

EncUw  GP  +  aAS  +  i 

Fifth  Family :  Magcesium. 

,.  Epiammll Mu  B*  -i-  lOff  O 

,.  Hacocslie Jin  C" 


.  Boraett Ha  a* 

.  SlcatiW    MS) 

HeciKhaum   H  Si  +  5Aq 

PrrcloM  lerycatine Mt*+  Aq? 

ScTpcntloe 

Chloriie 

SoapUoDC MS'  +  AS'tSAq 

MenhriU 

iMlArated  tahtanite M9>  +  9A8 

HjpenteM M8'  +  8FB>1 

BroDzltc P3'+  3MS«? 

OIlrlBc    fS  +  4Mflf 

Pargaaile  - 

Idinlite 
,  SpiMll MA* 

FleoDBst 

Sixth  Family:  Calcium. 


—  containing  wftt«r    CaS'  +  SH-O 

PhoaplraM Apalilc   Ca  P* 


Carbonate Calcareous iiur CaC^ 

Bitter  ipw Ca  C»  +  MbC» 

Gurofian jinC  +  SCaC? 

Frankenbaiaer  bitter  spar. .  Ca  C?  +  8  Mn  C 

BoFMillcate Datolite S«Bo»  +  8CS«  +  M»0 

Botryolile 8CBo'  +  2CS*+»0' 

Araeniale  PbannacoUK C»Ai  +  SBfO 

Tnns^late   Tnngstea CsW 

3iliciuli(aniale....  Sphen* 

Siliciale Triple ■ilicatefromEdrffore  OS* 

Table  spar SCS»  +  *q 

LomoDile; CS»+  AS>  +  «Aq 

M«ri,  aeBllte....:. ^8"  + A^  +  4A« 

Stilblle CS"*  AS*+^A4 

Selioi'low  twryl  Kopoliie  ..  CS  +  SA8  , 


1817.)  <^w%  the  Year  1816.  «T 

BttKluIU  zeolite CS*  .f  S  AS 

Kcedle atone  CS>  +  aAS  +  3A<| 

Foliated  prdnttW Fs  +  SCS  +  »A.>i  +  Aq 

Radiated  prriuite FS  +  eCS  +  15AS  +  SAq 

Konpholile FS  +  5CS  +  9AS 

Chmobtrjl 

Grammatit«    J    C  S»  +  M  .S" 

AibMim CS»+  MS" 

ActyiMlile , CS"  +  ?>■•  +  3MS« 

CoccoUle mgS>  +  8rS'+6MS'+I9CS« 

Bymlite CS'  +  Ms'  +  msS'+fS' 

Tenite CS  +  4f8 

Blackganiel  fs+  SPs+  8CS 

Helaoite fS+SFS  +  2AS  +  6CS 

TliBriDcian earnet CS  +  FS 

Aplome   CS  +  FS  +8AS 

Growilaria fs  +  3FS+4AS  +  »9C8 

Ubelte MS  +  SFS+  I8AS+  ISCS 

CotoplloaKe (MBS  +  8F'i  +  )MS  +  3AS+ ICS 

DaDDenota Kaniet  MgS  +  FS  +  CS+2AS 

Pjrope.,..'. CS  +  4MS+6FS  +  I5AS 

AlloiAtoite MgS+  fS  +  3PS  +  AS+6CS 

CiDBBBoa  itooe,  or  Tesuvinu  FC  +  4CS  *  ^AS 

Idocrwe FS  +  5AS  +  6GS 

.,_.,  jcs'+FS  +  aAS 

■"'■"'*  I  CS"  +  FS  +  8  AS 

BraziliaQtagnnaline  CS  +  sr!:  +  IS  A3 

Epidote CS  +  FS  +  3AS 

Scoria CS'  +  SfS  +  SAS 

Zoisite FS+5CS+  10  AS 

AntofkylUte FS  +  SCS-*-  4 AS 

Hnwiagdite 

Aogite 

Schlller.ataiie 

Hornblende 

Allaaita 

Seventh  Family:  Strontium. 

inlphate Schntzlte .-  SrSP 

OarlKHiale Slrontianlte    SrC> 

Eighth  Family  i  Barytiuro. 


Cartionate Wllbwile BaC 

Uliclate nanaotoma  from   Andreai- 

ben BS*  +  4A!'  + TAi| 

Ob«r.trfii  BS'-f  8AS'+TAq 

Ninth  Family:  Sodium. 

tnlpkUe Glanbersak    Ka's' +  808^0 

caaabCTlle NaS'+CaS 

Mariate Rock  Md( Nn  M« 

Boiate Tinkal Ho  fr  +  38  IP  O 

Floate,, Kryoliie N  Fl  +  A  Fl 

SlUciate SndaHW N6  +eA9 

Latuntdn NS  +  8  AS 

Heiotlpe  or  natrolMe NS'+SAS-f-SAq 
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Electricicborl  .; Ng-i-SAS 

Scoleiite Ns>  +8CS>  +  gAS  +  SAq 

Cabizile CS^  +  4NS»  +  ISAS'+IBAq 

Sftrcolile CS»+XS>+9AS?  +  18Aq 

WeiDorile CS  +  XS  +S4AS  +7A« 

Elteberglle   NS*  +3CS*  +  OAS 

Se»poHt« NS'  +  3MS«  +  4C^  +  6AS' 

Light  Tlolel  rBbellite mgS  +BKS  +  HAS 

Dark  violet  rnbellile   mpS  +  NS+  aAS 

Sdnasurlte N  S'  +  M  S'  +  SCS«  +  FS  +  9AS 

Labradore .lone    MS<+  fS'+SC3'  +  9AS 

CJiDk-atoDC 

Tenth  Family:  Potsssium^ 

Sulplmte Alam  Kj^  +  S  AI S*  +  48  H*  • 

Nitrate Saltpetre K  N» 

F-'tiP"    KS»  +  3AS« 

l*««l"e    KS^+3A» 

Bsiol'le KS»  i-iAS- 

Upidolite  K$>  +  S  AS>  +  Af 

^bile-Btone It  St  +  SAS*? 

SptKtiiniene K  S«  +  12  A  S» 

Andaliuile KS+18AS 

Toormaline K S  -<■  4  fs  +  16A8 

Idttbjophlhalm: K  Si  -f- B  CS>  -(-  16  Aq 

Chabuiie  KS»+NSa+CS»+»AS+WAi 


Mica 

—  SIlTcr KS«  +  8FS  +  4  AS 

—  Urge  foliated KS*+FS-I-ISAS 

—  Black K8»  +  FS  +  3AS+3Mf 

Talc 


Green  eartb 


CLASS   II. 

Contains  bodies  formed  according  to  tlie  principJes  of  oi^nized 
nature  ;  that  is,  in  whicli  the  compounds  of  the  first  order  contain 


more  than  two  elements. 

Order  I.    Evidentty  putrefied 
organic  Btx&es. 
Humus, 
Turf, 
Brown  coal. 

Order  11,    Resinous  Bodies. 
Amber, 
Ketinaspbalt, 
Mineral  caoutchouc. 

■Order  llli    Liquidi. 

Naphtha, 

Pefroieum. 


Order  If.    Pitchy  Bodies. 
Maltha, 
Asphalt. 

Order  V.     Coals. 

Branderz, 

Stone  coal. 

Order  FT.    Salts. 

Sulphate  of  ammonis, 

Sal-ammooiac, 

Mellite. 
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Such  Is  the  amagemetit  of  tDiti«ral>  which  Berzelius  has  given. 
The  formulas  which  accompaoy  most  of  the  species  will  enable  the 
reader  to  judge  of  the  compoiition  of  each  according  to  the  view  (^ 
the  subject  taken  by  Berzelius.  These  formulas  have  beeu  explained 
by  Professor  Benelius  himself  in  ti\e  jljiTials,  iii.  51,  and  in  fail 
Attempt  to  establish  a  pure  scientific  System  of  Minerelpgy]  p.  45 
(English  translation).  A  paper  on  thii  subject  by  Dr.  Schubert  has 
been  published  in  Schweigger's  Journal,  xv.  200,  in  which  he  en- 
deavours, from  the  best  analyses  hitherto  made)  to  determine  by 
the  rules  of  Berzelius  the  chemical  compoeiiion  of  a  great  variety 
of  minerals.  This  paper  is  entitled,  Einige  Bitriige  zu  den  stochio- 
metrischen  Berechnuugen  des  Mischungsverhiiltnisses  der  Foasilien. 
Its  length  puts  it  out  of  my  power  to  give  an  account  of  it  here; 
but  it  deterves  the  atteutioo  of  those  peraons  who  are  engaged  in 
studying  this  interesting  but  intricate  subject.  A  comparison  be- 
tween the  conclusions  of  Berzelius  and  Schubert  will  show  bow  fu 
they  agree,  and  may  serve  in  some  measure  to  determine  the  degree 
of  acairacy  which  has  been  already  attained. 

4.  lolite.  —  Dr.  Leopold  Gmelin  has  analyzed  the  iolite*  mr 
dicbroite, .«  mineral  brought  from  the  Cap  de  Gale  in  Spain  by  a 
French  mineral  dealer,  and  fint  established  as  a  peculiar  species  by 
Werner.    He  foiind  its  constituents  as  follows : — 

Silica 42-« 

Alumina , 34*4 

Magnesia    5*8 

Ume 1*7 

Protoxide  of  iron    15*0 

Oxide  of  mangaoese 1*7 

101-2 
The  mineral  called  saphir  ^eau,  which  comes  from  India  ia 
grains  about  the  size  of  an  almond,  and  usually  pierced,  was  like- 
wise analyzed  by  him.     He  found  its  constituents  as  follows  :— 

Silica   43-6 

Alumina ■ 37*6 

Magnesia 9*7 

l^me 8*1 

Potash? 1-0 

Protoxide  of  iron    '4*5 

Oxide  of  manganese Trace 

TO*5 
From  this  analysis  it  is  obvious  that  the  sapfair  d'eau  is  not  a 
variety  of  quartz,  as  has  been  hitherto  [uvtty  generally  supnoeed. 
it  appears  to  be  nearly  related  to  iolite.     (See  Schwei^er's  Joum, 
Xiv.  316. 

5.  MagnesUe. — This  is  the  name  given  by  mineralogists  to  native 
cartxmate  of  magnesia,  which  was  first  discovered  by  Or.  Mitchell. 
Professor  Haussmann  has  lately  discovered  a  new  subspecies  of  thia 
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mineral  from  Baumgarten,  Id  SiletU.    Id  efaincters  as  he  has  de- 
scribed them  are  aafollowa':— 

The  fresh  fracture  is  snow-white ;  but  by  exposure  to  the  atmos- 
phere, it  becomes  yellowuh-white. 

Fncture  fine-grained  iineveD  j  aometimes  pnssiD^  into  the  splb- 
teiy  and  the  ereo, 

Fnif  ments  irrezular  and  »harp  edged. 

Lustre  dull.  None  b  produced  by  nibbing  the  mineral  nidi  tb« 
nail. 

Slightly  translucent  on  the  edges. 

Very  difficultly  frangible. 

Scratches  fluor  spar  and  glass,  and  fluently  gives  slight  sparii* 
will)  steel. 

Does  not  adhere  to  the  tongue.     Sp.  gr.  2-95. 

According  to  the  analysis  of  Stromeyer,  this  mineral  b  com- 
posed of 

Magnesia 47*6334 

Carbonicacid     50*7643 

Oude  of  manganese     0*2117 

Water    1*3906 

100*0000 
Hence  we  see  that  this  mineral  is  composed  of  an  atom  of  mag- 
nesia united  to  an  atom  of  carbonic  acid.    The  water  does  not 
appear  to  be  chemically  combined  with  the  carbonate  of  magneria. 
(See  Schweigger's  Journal,  xir.  1.) 

6,  ^TiA^^rtte.— Stromeyer  has  likewise  published  the  analysis  of 
a  variety  of  fibrous  anbydrouB  sulphate  of  lime  from  Himmelsberge 
about  hulf  a  German  mile  soutli-west  of  Ilefeld,  where  it  occurs  m 
a  bed  of  the  older  floetz  gypsum.    Its  constituents  were, 

Lime   40-673 

Sulphuric  add    55'801 

Carbonic  add 0*087 

Oxide  of  iron 0*854 

aiica   0*S*1 

Bitumen 0*040 

Water 3*914 

Common  salt   Trace 

100*000 
Or  it  contains. 

Anhydrous  sulphate  of  lime   85*877 

Hydrous  sulpbate  of  lime  IS-^OO 

Carbonate  of  lime 0-)9S 

Other  bodies    0*525 

100*000 
(See  Schweigger's  Journal,  xiv.  S75.) 

Q,  Geklenite. — This  is  a  name  given  by  the  Germans  to  a  mineral 
described  and  analyzed  by  Professor  Fuchs,  in  Schweigger's  Jonm. 
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XT.  377*  It  oecun  UBually  crystallized  in  fbur-4td«d  rectan^Iar 
priim^  whoie  bases  are  squares.  They  are  always  so  low  that  tfaej 
belong  to  the  kind  deaominated  by  the  Garmans  table;  that  ii,  the 
•Idea  of  the  prism  are  smaller  than  its  basei.  They  are  commooly 
imalt,  never  exceeding  4^  lines  in  lengtli,  and  6^  in  breadth,  lliey 
an  entangled  in  each  other,  and  the  intervals  between  them  uc 
usually  filled  up  with  calcareous  spar.  They  have  a  triple  cleavage, 
two  of  which  can  be  readily  distinguished )  but  the  third  with 
difficulty. 

The  speeifie  gravity  is  2'98.  It  is  moderately  easily  frangible, 
and  semihard  in  a  high  degree,  soretching  glass,  but  not  sinking 
Sre  with  steel. 

The  fracture  is  sometimes  uneven,  sometimes  fine  splinteiy. 
Lustre  weakly  glimmenng,  or  almost  dull.  The  kind  of  lustre  is 
Intermediate  between  vitreous  and  resinous. 

It  has  no  very  decided  colour ;  but  Its  principal  colour  is  intemie- 
diate  between  otive  and  leek  green ;  and  p^es  on  the  one  side 
through  dark  bluish-grey  to  bluish-black,  and  on  the  other  to  daric 
oil-green  or  liver-brown- 

It  is  usually  only  translucent  ob  the  edges,  sometimes  quite  opake, 
and  only  the  very  small  crystals  are  entirely  translucent.  The 
crystals  nave  somewhat  of  a  resinous  feel,  Tlie  powder  feels 
meagre. 

Before  the  blow-pipe  it  melts  with  difficulty  into  a  yellowish- 
green  bead,  which  has  some  degree  of  transparency.  When  the 
flame  is  long  continued,  it  becomes  black. 

According  to  the  analysis  of  Fuchs  its  constitoents  are. 

Silica     29-64 

AlumiiM    24-80 

Lime 35-30 

Oxide  of  iron    6-56 

Water    S*30 

99-60 

7.  CarbO'Silicale  of  Copper. — In  the  Atmab,  vii,  S21,  I  have 
described  a  new  species  of  copper  ore,  which  Mr.  Mawe  received 
from  Mexico,  ana  gave  likewise  an  analysis  of  it.  An  anonymous 
correspondent  has  rendered  it  probable  that  it  is  a  combination  of 
carbonate  of  copper  and  silicate  of  copper.  He  has  shown  likewise 
tliat  diopta*c  is  a  comlunation  of  hydrate  of  copper  and  silicate  of 
copper.  {Armah,  viii.  161.^  The  symbols  for  tnese  two  species  of 
copper  ore  will  be  as  follows  : —  » 

Carbo-silicate Cu  C  +  Cu  S' 

Hydro-silicate    CuH*+CuS' 

8.  Aachen  Mass  of  Tfon, — In  the  Annals,  vi.  53,  I  inserted  a 
abort  historical  account  of  the  celebrated  Aachen  m|us  of  iron. 
6iace  that  time  a  particular  descppiion  of  this  mass  has  been  pub- 
lished by  Berg-Commissifr  Noeggerath,  together  with  an  elaborate 
chemical  analyus  of  it  by  Dr.  J.  P.  J,  MoDheim.  (Schwagger'a 
Journal,  xvi.  196,  July,  1816.) 
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The  specific  gravity  of  this  mass  a  6-J23,  and  ita  absolute  weight 
is  above  "J'tOO  lb.  It  is  coated  with  a  crust  of  oxide  of  variable 
thickness.  The  fresh  fracture  is  tin-white,  aad  has  completely  the 
metallic  luKtre.  The  fracture  is  fine  granular,  uneveo,  ofien  scaly, 
and  sometimes  approaching  small  foliated,  ilt  is  attracted  by  the 
magnet,  and  is  itself  possessed  of  magnetic  properties.  From  the 
analysU  of  Mooheim,  its  constituents  appear  to  be, 

Iron 500-5    83-42 

Arsenic JKJ-O 15-0 

Silicon 4-5   0-75 

Carbon 3-0   '0-5 

Sulphur    2-0   ....     0-33 

600-0  100-00 

9.  I  have  now  to  state  the  numerous  analyses  that  have  been  in- 
serted by  Berzelius  and  Hisinger  in  the  fourth  volume  of  tlie 
Af  handliDgar  i  Fisik  Eemi  och  Mineralogi,  published  at  Stockholm 
in  IS  15. 

1.    Examinatiuu  of  some  Minerals  Jf/taid  in  the  Vicimty  of 
Fahlun,  by  Jt^n  Gottlieb  Gabn  and  Jacob  Berzelius. 
1 .  Fecund  at  Finbo. 

(1.)  YUrocerite, — This  appears  to  be  a  compound  of  fluate  of 
lime,  fluate  of  cerium>  and  fluate  of  yttria.  Its  colour  is  various, 
violet,  greyish-red,  white,  grey,  often  all  mixed  in  the  same  speci- 
men. In  amorphous  masses,  varying  id  size  from  a  thin  crust  to 
half  a  pound  in  weight,  disseminated  through  quartz.  Fracture 
foliated.  Lustre  glistening.  Opake.  Scratched  by  the  knife  and 
by  quaitz.     Scratches  fluor  spar.     Sp.  gr.  3-447. 

Before  the  blow-pipe  it  loses  its  colour,  and  becomes  white ;  but 
does  not  fuse  of  itself;  but  when  mixed, with  gypsum  readily  melts 
into  a  bead.  When  in  fine  powder,  it  dissolves  completely  in  boiling 
muriatic  acid,  and  the  solution  has  a  yellow  colour.  Its  consti- 
tuents are, 

Lime 47-63  lo  50-00 

Yttria     9-11  to    8-10 

Oxide  of  cerium    18-22  to  16-45 

Fluoric  acid 25-05  to  25-*5 

100-01      100-00 

Or  Fluate  of  lime    65-162  to  68-18 

Fluate  of  yttria   11-612  to  10-60 

^  Fluate  of  cerium     23-226  to  20-22 

100-000  99-00 
(2.)  Tin-slOTie. — Crystals  of  tin-stone  are  found  imbedded  in 
quartz.  They  are  black,  with  a  shade  of  red  or  reddish-grey. 
Sometimes  crystallized  in  octahedrons,  but  most  frequently  in  small 
grains.  Fracture  uneven.  Lustre  metallic,  Opake.  Hard. 
Scratches  glass.  Sp.  gr.  6-55.  Not  altered  before  the  blow-pipe 
per  Be.     Its  constituents  ue. 
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Oxide  of  tin    9S-6 

Oxide  of  tantalum 2-4 

Oxide  of  iron !•< 

•Oxide  of  manganese  0-8 

98'2* 
(3.)  Tantalite. — Darker  gnins  were  occasionally  found  imbedded 
ID  the  quartz,  which,  when  reduced  before  the  blow-pi{ie,  yielded  a 
tmaller  proportion  of  tin.  They  were  at  fint  taken  for  tin-stone ; 
but  after  the  discovery  of  tantalite  at  Broddbo,  they  were  more 
closely  esamioed,  and  found  to  consist  of  a  mixture  of  lin-itooc 
and  tantalite.     One  variety  being  analyzed,  gave 

Oxide  of  tantalum    66'99 

Oxide  of  tin 16*75 

Oxide^of  iron    7"67 

Oxide  of  maoganese 7*98 

Lame 2-40 

101-79 
Berzeliua  considers  it  as  a  compound  of 

Tantalite 67'S 

Tanlalate  of  lime    15*4 

Tin-stooe    17*1 

100-0 
Another  variety  gave, 

Oxide  of  tantalum 12'23 

Oxide  of  tin ..  8a*65 

Oxide  of  iron    2*18 

Oxide  of  manganese     1*22 

Lime r*0 

100-67 
According  to  Beizelius,  it  consists  of 

Tin-stone     -. 55*3 

Tantalite H-7 

100-0 
(4.)  Emerald,  or  lathei  Pseudo-emerald. — This  mineral  is  found 
in  regular  six-sided  prisms,  from  one  to  three  inches  in  diumetcr. 
Tlie  colour  varies  from  dark  green  to  yellow  green.  Fracture  un- 
even, and  either  dull,  or  having  a  weak  resinous  lustre.  Trans- 
lucent on  the  edges.  Easily  scratched  with  a  knife.  Sp.  gr.  2-701. 
FroiA  the  ((uantity  of  glucina  which  it  contains,  Berzelius  considers 
it  as  consisting  of 

Emerald ; 5!) 

Talc 41 

100 
{5.)  Slaty  Talc, — Colour  varying  from  grey  green  to  brown  green. 
Found  in  amorphous  masses.     Frngments  rbomboidal.     Fracture 
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foliated.  Lwtre  waxy.  Tnmlucent  on  the  edges.  Euily  icntcbed 
by  the  knife.    Sp.  gr.  S'JIB,    lu  ooostituentt  are, 

Silica 51*0. 

Alumina    33*10 

•  OxideofiroD    4*00 

lime  with  «oiDeiiHgiiesi»    S-OO 

Lou 8-4i 

100*00 
2.  Found  at  Broddbo. 

(1.)  Emerald. — Colour  varying  ttom  bluish-green  toyeUowiali^ 
graen.  Crystallized  in  regular  six-sided  prisms.  Fracture  uneven 
and  spliutery.  Lustre  resinous.  Opake,  or  translucent  only  when 
in  thin  fragments.  Hard.  Scratches  quartz.  Sp.  gr.  from  2'C7^ 
to  2*663.     Its  constituents  are. 

Silica eS'iS 

JUumina    17*60 

Glueina IS*1S 

Oxide  of  iron    O'Tf 

Oxide  of  tantalum     O-V? 

100*07 

If  we  consider  the  metallic  oxides  as  foreign  bodies,  then  the 
emerald  will  be  composed  of 

Silica     68-6* 

Alumina     17-96 

Glueina ; 13*40 

100*00 
Its  symbol  will  be  G  S«  +  2  A  S». 

(2.)  TaiUalile, — Colour  black,  and  equal.  Surface  often  pdisbed. 
In  amorphous  masses,  without  any  tendency  to  crystallization. 
Fracture  uneven.  Lustre  metallic.  Fragments  indeterminate. 
Opake.  Scratches  glass.  Git'es  no  sparks  with  steel,  and  is 
scratched  by  quartz.  Sp.  gr.  in  large  masses  6*291 ;  in  smaller 
portions  G'306.  Has  no  perceptible  action  on  the  magnet.  Inso* 
luble  !□  acids.  Not  altered  before  the  blow-pipe  per  se.  But  with 
phosphate  of  soda  or  boraic  it  fuses  into  a  yellowish  glass.  With 
soda  it  gives  grains  of  tin,  especially  if  a  little  borax  be  added. 
According  to  the  eicpcriments  of  Berzelius,  different  specim^s 
were  composed  as  follows :— - 

Oxide  of  tantalum ....  66*66   . 

Tungstic  acid    5'7S    . 

Oxide  of  tin 8-02   . 

Oxide  of  iron     lO'dlp  . 

Oxide  of  manganese . .  10'20  . 

101-30 


68*23   .. 

..  66-34S 

6-19    .. 

..     6-130 

8*26    .. 

..     8*400 

9-S8    .. 

..   11-070 

7-15    .. 

. .     6-600 

I-J9    .. 

..     1*500  lime 

18170  Airmg  the  Y«ar  181S.  J& 

Berzelins  considers  it  as  compoied  ta  follows ;— - 
rOxide  of  tantalum   .,  67-5861 

CUme    S-SOiJ 

Wolfram 8*690 

Tin-stone     8-758 

lOtWKW 
Tantalite,  tberefwe,  is  composed  of 

Oxide  of  taotalum 81'873 

Oxide  of  iron 9178 

Oxide  of  maagiBCM  7'13# 

J^me    1-896 

100-000 

Its  symbol,  therefore,  isCafa  +  3MnTa+4Fefa,or 

(Ca  fa  +  Fa  fa)  +  3  {Mn  fa  +  Fe  fa). 

11.  Examination  of  Ike  Composition  of  Gadolinile,  by  J,  Ber- 
zelius.  Thb  is  a  curious  and  elaborate  analysis.  He  shows  that 
yttiia  had  never  been  completely  freed  from  cerium  j  and  that  when 
obtained  in  a  state  of  purity,  it  is  white,  and  forms  colourless  salti 
with  acids.  Sulphate  of  yttria  is  composed  of  100  acid  +  100 
yttria.  Hence  yttria  contains  20  per  cent,  of  oxygen.  So  that  if 
we  consider  it  as  a  protoxide,  the  weight  of  an  atom  of  yttrium  will 
be  4 ;  but  if  yttria  be  a  deutoxide,  the  weight  of  an  atom  of  yttrium 
wiU  be  8. 

GadoUnite  from  Flobo  was  composed  of 

Silica   as-so 

Yttria     45-00 

Protoxide  of  cerium lfi-69 

Protoxide  of  iron 10i(6 

Water    0*60 

98-35 
Gadolinite  from  Broddbo,  of 

Silica 24-16 

Yttria    45^3 

Protoxide  of  cerium '.  16*90 

IVotoxide  of  iron 11-S4 

Water 0*60 

96-93 
Hence  its  symbol,  acoor^g  to  Berzelias,  isf*S  +  ce*  S  + 
SYS. 

HI,  Analysis  of  the  ftuosiUeales  hitherto  discovered,  or  ^  the 
Minerah  arranged  under  the  Species  Topaz.  By  J.  Beizelins.— 
The  mioeraU  analysed  by  Berzeliua  were  the  Brazilian  topaz,  the 
Saxon  topaz,  and  die  pyrophysalite.  The  lesolts  were  as  follows : — 
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Alimina.  Silica.        Fluoric  Acid.        Totd. 

BraziliaD topaz 58-88   ....  34-01    ....  7-79   ....100-18 

SaxoD  topaz 57-45   3*-24    7-75    99-t4 

PptJphysalite " 57-7*    ....  84*36   7-77    99'8T 

From  these  analytes  it  U  obvious  that  these  minerals  belong  to 
one  and  the  same  species.  If  «e  suppose  the  t<^az  composed  thus, 
A*  Fl  +  3  A  S,  then  its  conititueots  will  be 

Alumina    58*55 

Silica     54-27 

Fluoric  acid 7*18 

loo-oo 

SchorloQS  beryl,  stangenstein,  or  pjrcnile  (for  it  is  known  by  tU 
these  names)  was  found  composed  of 

Alumina    51*00 

Silica 38-43 

FluoricBCid 8*84 

98*27 
If  we  consider  it  as  composed  of  A  Fl  +  3  A  Sj  then  its  con- 
stituents will  be 

Alumina    53*07 

Silica 38*80 

Fluoric  acid 8*1 3 

100*00 
IV.  ExperimetUs  iodelennine  the  Composilion  of  the  Minerals  at 
present  known  to  contain  Tantalum.    By  J.  Berzelius. 

(I.)  Tantalite/rom  Finland, — Berzelius  analyzed  some  specimens 
of  the  original  tantalite  from  Finland,  examined  long  ago  by  Eke- 
berg,  which  he  received  from  Dr.  Macmichael.  A  piece  of  the 
mineral  labelled  by  Ekeberg  as  oftheEp.gr.  7'2iC,  yielded  the 
following  constituents : — 

Oxide  of  tantalam 83'2 

Protoxide  of  iron     7*2 

Protoxide  of  manganese 7'4 

Oxide  of  tin    0*6 

Hence  its  symbol  is  mg  Ta  +  f  Ta.  98'4 

(2.)  Yttrotanlalite  from  Ytterhy.—T\\i&  mineral  was  first  exa- 
mined by  Ekeberg,  who  ascertained  the  nature  of  its  constituents ; 
but  it  has  neither  been  accurately  analyzed  nor  described.  There 
ftre  three  varieties  of  it,  which  Berzelius  describes  and  examine* 
separately. 

A.  Buck  Yltrolanlalite. — It  occurs  in  a  rock  composed  of  red 
fel^r  and  mica,  together  with  gadolinite,  in  masses  never  larger 
than  a  hazel  nut,  and  which  sometimes  exhibit  traces  of  crystalliza- 
tioo.  Colour  biack.  Fracture  foliated.  Lustre  strongly  glistening, 
metallic.  Fragments  indeterminate.  Easily  frangible.  Gives-a 
grey  powder.     Opake.     Hard.     Scratches  glass.    Sp.  gr.  5-S!)5. 
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Before  the  blow-pipe  it  decrepitates  feebly,  becomes  (tartc  brown, 
but  does  not  fuse.  It  dissolves  slow);  in  phosphate  of  soda,  fornuDg 
■  siiroD-coloured  glass.  In  borax  it  dissolves  with  mo^  AictUtyTu 
il  insoluble  in  acids.     Its  constituents  were, 

Oxide  of  tantalum    57*00 

Tungstic  acid     '. 8-25  - 

Yttria     ifyjS 

lame 6-25 

Peroxide  of  iron   S-50 

Peroxide  of  uranium     0'£0 


9S-75 

B,  Yellow  Ytlrolanlalite. — Colour  yellowish  brown,  frequently 
wiih  greenish  streaks  and  lines.  It  usually  forms  a  crust  upon 
felspar ;  but  sometimes  occurs  in  grains,  never  exceeding  the  size 
of  a  peppercorn.  Fracture  foliated.  I^istie  of  the  cross  fracture 
rilreous,  of  the  principal  fracture  resinous.  Opeke.  Gives  a  white 
powder.  It  scarcely  scratches  glass.  Sp.gr.  according  to  Ekebe^ 
5-882.  Before  the  blow-pipe  it  decrepitates  feebly ;  but  does  not 
melt ;  and  the  colour  becomes  light  straw-yellow.  Analyzed  in 
liferent  ways,  it  gave  the  following  constituents ; — ' 

Oxide  of  tantalum 60-124   ....  59*50 

Yttria -ag-TaO   2*-90 

Ume 0-500    ....     3-29 

Oxide  of  uranium 6-622   ....     3*23 

Oxideofiron '....     1-155   2-73 

Taagstic  acid  and  tin 1*044   ....     1-25 

99-225  94-89 

C.  Dark  Yttrolanlaliie.—Colout  black,  with  a  slight  shade  of, 
browD.  Found  in  the  same  state  as  the  preceding  variety.  Fracture 
in  one  direction  glassy;  in  another  fine  granular.  Lustre  between 
vilreons  and  resinous.  Transluceot  when  very  thin.  Gives  a  white 
powder.  Hardness  the  same  as  that  of  the  preceding  variety.  Sp. 
gr.  not  determined.  Does  not  melt  before  the  blow-pipe,  but  de- 
erq>ilates  feebly.     Its  constituents  were  found  to  be. 

Oxide  of  tantalum '..  51-815 

Yttria S8-51S 

I^me    . . . , , 3'260 

Oxide  of  uranium 1*111 

Tungstic  acid  holding  tin    2*592 

Oxide  of  iron 0*555 

97-846 
In  Berzelius'a  opinion,  black  yttrotantalite  is  Y"  Ta  mixed  wilk 
C'  Ta  and  with  F  W*.*    Tlie  yellow  variety  is  Y"  Ta  mixed  with  a 
imall  portion  of  C*  Ta  and  U*  Ta  with  a  trace  of  wolfram.    The 

*  'n''  It  Berxdias'i  i^pbol  for  lanplen, 
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daric  vnilcty  is  Y'  Ta  mixed  with  a  small  portum  of  C  Ta  aiul  U* 

Ta,  togetberwitba  trace  of  wolfram. 

V.  Experimmts  to  determitte  the  Composition  of  the  Mimralt 

conlaining  Twigsten.    By  J.  Berzelins. 
(1.)  Wolfram. — ^The  constituenti  of  this  mineial  ta  determined 

by  Berzelius,  are 

Tung«ticadd 78775 

Protoxide  of  iron    16-320 

Protoxide  of  manganese ....     6'220 
Silica   1-250 

104*565 

He  considers  it  as  Mg  W  +  S  Fe  W. 

(2.)  Tu^stateofLime. — This  scarce  mineral  be  found  com- 
posed of 

Tuogsticacid 80*4)7 

Lime    IS'-lOO 

99-817 

So  that  it  is  Ca  +  W. 

VI.  Chemical  Analysis  (^  diffaent  Minerals.    By  W.  Hisinger. 

(1.)  Pyrodmalite  jrom  the  Mines  of  Nvrdmaik. — Its  consti^ 
taents  were, 

Silica .* 35*850 

Protoxide  of  iron     21-810 

Protoxide  of  manganese  ....  21-140 

Submuriate  of  iron 14-095 

IJme    1-210 

Water  and  loss     5-895 

lOOKWO 
(2.)  Cerme. — Its  constituents  wo*. 

Silica     30-17 

Alumina ]1'31 

UmA 9-12 

Oxide  of  cerium   28*19 

Oxide  of  iron     20*72 

Oxide  of  copper    0*87 

Volatile  matter 0*40 

100-78 

Hisinger  considers  it  as  C  S*  +  2  A  S'  mixed  with  ce  S'  +  fe  S\ 
The  common  cerite  of  mineralt^ts  is  a  mixture  of  hornblende  and 
true  cerite. 

(3.)  A  yellow  Mineral  from  LonghoTishvttan. — Probably  auglte 
mixed  with  oxide  of  manganese.    Its  constituents  were^ 
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SiticK sieo 

lime 1376 

Ma^esia 13-40 

Oxide  of  maDganeae     8-30 

Oxide  of  iron    3-00 

Volatile  matter 6*74 

98*00 

Its  symbol  is  mg  S^  +  2  C  S'  +  3  M  S»  +  4  Aq. 
(4.\  Precimis  Serpentine  from  Sktftt  Muie,  near  FahUau — Iti 

<an8titueDt&  were* 

Silica 43-07. 

Magnesia   40*37 

Oxide  of  iroQ 1*17 

Ume 0*60 

AlumiDa 0*36 

V<dati]e  matter 12-45 

Oxidi  of  maoganese Trace 

97'8l 
Dr.  John  had  previously  analyzed  thii  mtnenl}  and  found  iu 
coostkuenta. 

Silica   42^ 

Maj^esia     SB'S 

Oxioe  of  iron  . .  i I'S 

Water 15*2 

97-8 
HSainger  conceives  thlt  the  prerious  serpentine  may  be  2  M  S  + 
Aq  mixed  wilb  S*  Aq, 

(5.)  A  yellowUk  trown  Stone  Jrom  FahluUf  called  Hard  FoA- 
bmte, — Its,  constituents  were, 

SiKca     45-90 

Alumina    31*10 

Magoeaia 13*50 

Oxide  of  iron    ~. 3-00 

Oxide  of  manganese 0*50 

Lime,  zinc    0-20 

Volatile  matter 3*00 

97*20 
Hbinger  coniiden  it  as  M  S*  +  3  A  S. 
(6.)  Iron  Ftint, — Its  constituents  were, 

SUica 90*00 

Peroxide  of  iron    3*99 

Lime  and  manganese    6*15 

Alumina Trace 

99^        r-         1 
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(70  Clay  containing  Ckromum^  from  Mortenlerg, — Its  consti- 
tuents were, 

AlutniM 36 

Silica 39 

Oxide  of  chromium    10 

Oxide  of  iron 3 

Water     8 


'    (8.)  A  greenish  prismatic  crysialUzed  Mineral  from  the  Mines 
«^  Nardmark. — It  a  nearly  related  to  axintte.    Its  constituenta  are 

Silica 41-50 

Lime 25*84 

Alumina     13-56 

Oxide  of  manganese 10*00 

Oxide  of  iron    "J-ZG 

Volatile  matter 0*30 

98-56 
(9.)  Sliliite. — Its  constituents  were. 

Silica    : 58-0 

Alumina 16-1 

Lime    9-2 

Iron  and  maoganese    Trace 

Volatile  nutter    16-4 

997 
Hence  stilbite  b  C  S^  +  3  A  S'  +  6  Aq. 
(10.)  Liver-brmutt  Copper  Pyrites. — lu  constituents  were. 

Copper     63-33* 

Iron 11-804 

Sulphur ; 24-696 

Quartz 0-166 

100*00 
Hence  it  is  Fe  S»  +  4  Cu  S. 

(U.)    Carlnmale  of  Manganese  and  Lime.  —  Its  constituenti 
were. 

Carbonate  of  lime 74*75 

Carbonate  of  manganese  ....  21*00 
Carbonate  of  magnesia 4*27 

100-03 
(12.)  Pearlspar. — Its  constituents  were. 

Lime 27-97 

Mngncsia 21-14 

Oxitle  of  iron    3-40 

Oxide  of  manganese 1-50 

Carbonic  acid    44-60 


»8*6i    ,^  . 
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(IS.)  Lime-stone  frcm  Pehrshytlan,  near  Nora. — This  is  a  pri- 
mitive Hme-stone,  white,  thick,  and  mixed  here  and  there  with 
streaks  of  greenish  tremdlite.     Its  constituents  were. 

Lime - 34-80 

Magnesia   15*56 

Carbonic  add  and  water    ....  45'2S 

Oxide  of  iron    1-76 

Oxide  of  manganese 0*60 

99-00 
(14.)  Grmanatxtejrom  Fakltm. — ^Its  constituents  were, 

Snica 59-244 

Magnesia     22-133 

Lime   15-200 

Osideof  iron. 1-311 

Oxide  of  manganese   1-000 

Alumina 0-888 

Water 0-020  ' 

99-796  .    . 

Hence  its  mineralpgical  fonnula  is  C  S*  +  2  M  S*. 

VII.  Analyns  of  red  Manganese  Ore  {Mangankiset),fiom  Long- 
lanshyttan.    By  J.  Berzelius.    Its  constituents  were. 

Silica     48-00 

Oxide  of  manganese 54-42 

Lime 3-12 

Magnesia 0-22 

Oxide  of  irtm    Trace 

10576 
Berzelius  considers  it  as  composed  of 

Bisilicate  of  protoxide  of  manganese     ....  93-288 
Bisilicate  of  lime    6-712 

100-000 

VIII.  Analyas  of  FaJthm  Garnet.  By  W.  Hisinger.  Its  con- 
stituents were. 

Silica 39-66 

Alumina    ]9-66 

Protoxide  of  iron 89-68 

Oxide  of  manganese    1*80 

100-80 
He  considers  it  as  A  S  +  f  S. 

IX.  Amdym  of  a  new  Varielyof  GadoUnite  from  Korarfvet,  in 
the  Neighbourhood  of  Fahlun.  By  J.  Berzelius.  Its  constituents 
were, 

Vot.  IX.  N°  I.  F  /-I 
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Silica : ay-ia 

yttria     47-30 

Oxide  of  iron    8-00 

lime ...... .^..... 3*15 

Gladna 2-00 

Oxide  of  cerium    3*40 

Oxide  of  mapganese 1*30 

Water    6-20 

99-53 
BerzeliuB  considers  it  as  composed  of 

Tnie  gadolinite 83-67 

Bisilicfite  of  lime 7'27 

Silicate  of  glucina     2-90 

Silicate  of  cerium 4'3S 

Silicate  of  maagaoese I'ijS 

100-00 

It.    GEOflNOSr.  - 

This  historical  sketch  has  already  extended  to  such  a  length,  that 
I  6nd  it  impossible  to  enter  into  the  details  which  this  fashionable 
and  prolific  braochof  mineralogy  would  require.  I  shall,  therefore, 
leave  out  for  the  present  every  thing  that  is  contained  in  the  third 
volume  of  the  Transactions  of  the  Geological  Society,  as  I  intend 
to  give  an  analysis  of  that  volume  in  a  subsequent  number  of  tiie 
Annals.  A  very  small  number  of  topics,  therefore,  will  be  touched 
upon  here. 

1 .  Minerahgical  Swveys.^-^Jt  is  scarcely  necessary  to  observe, 
that  all  real  progress  in  geognosy  depends  upon  an  accurate  know- 
ledge of  tbe  structure  of  the  earth.  While  idle  speculations  about 
the  formation  of  the  earth  lead  to  nothing  belter  than  wrangling 
and  confusion,  every  new  fact  respecting  the  relative  position  of 
rocks,  every  accurate  description  of  a  district,  adds  somewhat  to 
our  former  knowledge,  aud  contributes  towards  the  completion  of 
the  science.  Geognosy  will  be  complete  only  when  we  are  accu- 
rately acquainted  with  the  structure  of  the  whole  surface  of  the 
globe,  and  when  we  iinderstand  completely  the  laws  which  regulate 
the  changes  which  it  is  slowly  undergoing.  Nothing,  therefore,  is 
of  more  importance  tlian  accurate  mineralogical  surveys  of  every 
county  of  Great  Britain,  provided  these  surveys  be  conducted  by 
men  adequate  to  the  undertaking.  The  plan  sketched  by  Professor 
Jameson,  and  published  in  the  Annals,  vii.  102,  will  serve  as  a 
very  good  model  of  what  these  surveys  ought  to  be,  while  his  mine- 
ralogical survey  of  Dumfrie shire  will  show  how  much  can  be  accom- 
jplished  by  one  man  within  a  moderate  time. 

2.  New  Arrangement  (if  Rocks. — la  the  Annals,  vii.  478, 1  have 
given  the  formations  in  the  Riesengebirge  as  determined  by  the 
celebrated  GermaD  geologist  Raumer.    They  are  as  follows  :-^ 
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i.  Central  granite. 
2.  Gneiss  and  granite. 
S.  Green-slate. 

4.  Gneiss. 

5.  Mica-slate. 

6.  Ciay-shte. 

S.  Country  round  Birmngkam. — m  the  Aramh,  viii.  161, 1  have 
given  a  sketch  of  the  structure  of  the  country  round  Birmicigfaam. 
The  lowest  fonnatiun  known  is  a  floetz  lime-stone,  which  rises 
through  the  surface,  and  forms  hills  at  Dudley,  and  is  quarried 
likewi^  near  Walsal.  Over  thb  lies  the  coal  formation  which 
begias  at  Stourbridge,  and  extends  about  16  miles  north-east,  with 
a  breadth  of  about  four  miles.  Over  the  coal  formation  lies  a  range 
of  low  basalt  hilts,  extending  from  Dudley  towards  Hales  Owen. 
The  county  of  Wftrwidc,  and  that  part  of  Worcester  which  lies 
near  it,  consist  of  a  red  sand  or  saod-stone  covering  the  coal,  and 
full  of  pebbles  which  appear  water-worn.  The  Birmingham  coal, 
as  &r  as  I  know,  constitutes  the  only  wcll-koowa  example  in  Great 
Britain  of  the  coal  formation  lying  immediately  over  floetz  lime- 
stone. It  would  be  an  object  of  some  interest  to  determiae  whether 
the  same  position  exists  in  any  other  coal-field. 

■4.  Cumherhnd. — 'Though  this  county  has  been  visited  by  many 
mineralogists,  we  are  not  yet  in  possessioa  of  a  correct  delineaticHi 
of  its  stiructure.  On  that  account  I  think  it  worth  while  to  mention 
a  notice  respecting  some  of  the  rocks  which  occur  in  this  county, 
published  in  the  Philtuophical  Magazine,  xlvii.  41.  It  is  not  of  a 
nature  to  be  epitomized.  1  must,  therefore,  satisfy  myself  with 
referriug  to  it.  But  it  wilt  be  of  considerable  use  to  those  mine- 
ralogists  who  may  hereafter  undertake  a  descriplion  of  this  intricate 
country.  I  believe  a  good  deal  of  the  intricacy  arises  from  the 
porphyry  which  caps  many  of  the  mountains,  and  which  changes 
Its  aspect  so  much  in  different  places,  that  considerable  attention  is 
requisite  in  order  (o  recognize  it. 

5.  Level  of  the  Caspian  and  Black  Sea. — From  the  observations 
of  Engelhardt  and  Parrot,  made  with  great  care,  it  appears  that  the 
surface  of  the  Caspian  is  lower  than  tluit  of  the  Black  Sea  by  about 
»y  metres,  or  3247  English  feet. 

e.  Matrix  of  Cinnamon  Stone. — I  have  given  a  short  description 
of  the  rock,  in  wtiich  the  cinnamon  stone  occurs  in  the  island  of 
Ceylon,  firom  a  specimen  which  Mr.  Mawe  was  so  obliging  as  to 
send  me.  It  is  an  aggregate  of  tabular  spar  (schaalstein),  quartz, 
and  cinnamon-stone.  The  rock  is  very  beautiful.  It  is  not  unlikely 
that  it  may  in  situ  be  a  quartz  rock,  in  which  the  tabular  spar  and 
cinnamon  stone  are  imbedded;  but  this  can  only  t>e  verified  by  an 
examination  on  the  spot.  Jt  is  to  be  expected  that  Dr.  John  Xtevy, 
who  I  believe  has  gone  to  Ceylon,  will  shortly  furnish  valuable  in- 
formation respecting  the  structure  of  this  curious  island.  (See 
Anaals,  vii.  242.) 

7.  Soda  Lake  in  South  Jmeriea. — It  appears  from  a  paper  pub- 
F  2 
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liahed  in  the  Journal  of  the  Royal  InstitutioD,  i.  188,  that  in  Ma- 
racaybo,  one  of  the  provincea  of  Venezuela,  48  mitea  east  of 
Merida,  in  atx>ut  N.  lat.  8°,  and  W.  long.  7^°  and  some  minutes, 
there  exists  a  small  lake,  from  which  a  very  considerable  quantity 
of  carbonate  of  soda  is  obtained  once  in  two  years.  The  salt  crys- 
tallizes at  the  bottom  of  the  lake,  and  is  obtained  by  diving.  This 
lake,  it  would  nppear,  is  usually  nearly  saturated  with  the  salt.  It 
contains  no  animals  whatever. 

VUI.  METEOR0UW3Y. 

1.  New  portahle  Barometer. — In  the  Ann.  de  ChiiD.  et  Phys.  i. 
IIS,  Gay-Lussac  has  proposed  a  new  portable  barometer,  which 
seems  entitled  to  considerable  attention,  as  it  may  be  made  very 
light,  is  of  easy  execution,  and  of  course  may  be  procured  at  a 
comparatively  easy  rate.  It  consists  of  a  glass  tube  of  the  usual 
size,  which  continues  cylinclrical  to  A.  (See  Plate  LX.,  Fig.  '£•) 
Here  a  capillary  glass  tube  is  joined  to  it,  whose  internal  diameter 
does  not  exceed  one  or  two  millimetres  (0-039  lo  0-078  inch).  This 
tube  is  bent  upwards  near  its  extremity,  and  united  to  a  short  tube 
of  the  same  dmmeter  as  the  upper  part  of  the  long  tube.  The 
short  tube  is  shut  at  its  upper  extremity ;  but  has  a  capillary  bole,  B, 
made  in  it,  which  allows  a  free  entrance  to  the  air  without  per- 
mitting the  mercury  to  spill.  Such  is  the  outline  of  the  con- 
trivance. It  may  be  fitted  up  at  pleasure,  according  to  tha  &ncy  of 
theproprietor. 

The  barometer  of  Gay-Lussac  is  a  syphon  one.  Dr.  Bischof,  of 
Erl^ngen,  has  published  (Schweigger's  Journal,  xv.  38?)  a  cheap 
method  of  constructing  the  common  barometer,  consisting  of  a 
straight  glass  lube  plunged  into  a  vessel  containing  mercury.  He 
has  also  given  a  table  of  the  correction  of  the  length  of  the  column 
of  mercury  for  every  degree  of  temperature.  This  is  a  correction 
that  ought  to  be  attended  to  in  common  meteorological  observa- 
tions. 1  believe,  if  this  correction  were  always  made,  that  barome- 
ters  in  ditferent  places  would  be  found  to  correspond  with  each 
other  mueli  more  nearly  than  they  appear  to  do  at  present.  It  is 
unnecessary  to  insert  Biscliofs  table  here,  as  any  person  can  easily 
construct  a  similar  one  for  himself. 

2.  A  very  remarkable  phenomenon  took  place  at  the  town  of 
Gerace  in  Calabria,  on  rhc  13th  of  March,  1813.  The  circum- 
stance is  related  by  Professor  Sementini  of  Naples,  and  was  pub- 
lished in  the  Bibtiotheque  Britanniquej  but  I  take  it  from  tlie 
German  translation  published  in  Schweigger's  Journal,  xiv.  130. 
The  wind  was  westerly,  and  heavy  clouds  over  the  sea  were 
approaching  the  land.  About  two  hoUrs  after  noon  the  wind  fell, 
and  the  sky  became  quite  dark.  The  clouds  assumed  a  red  and 
threatening  appearance,  thunder  followed,  and  rain  fell,  which  had 
a  red  colour  from  a  mixture  of  red  dust.  The  inhabitants  were 
alarmed  and  flocked  to  the  churches,  conceiving  that  the  end  of  the 
world  was  come.    The  red  dust  was  very  fine.    It  became  black 
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when  exposed  to  a  red  heat,  and  effervesced  when  treated  with 
acids.  Its  constituents  were  silica,  carbonate  of  lime,  alumina, 
iron,  and  chromium.  What  renders  this  rain  the  more  remarkable 
b,  that  the  constituents  of  (his  red  dust  are  the  same  nearly  widi 
one  of  the  varieties  of  the  meteoric  stones.  Hence  it  probably  had 
a  similar  origin.  This  fact  destroys  the  plausibility  of  the  hypothesis 
that  derives  the  meteoric  stones  from  the  moon.  It  is  equally 
hostile  to  the  suppofitlon,  that  they  were  bodies  floating  about  in 
free  space,  unconnected  with  the  solar  system.  The  formation  oF 
;the  powder  must  have  taken  place  in  the  atmosphere. 

3.  A  new  variety  of  meteoric  stone  fell  on  the  third  of  Otrtober, 
IS  15,  at  Langres,  in  France.  The  phenomena  are  described  by 
M.  Pistollet,  a  physician  in  tliat  city  (Ann.  de  Chim.  et  Phys.  i. 
45.)     From  the  analysis  of  Vauquelin  its  constituents  appear  to  be. 

Silica S3-9 

OsJdeof  iron 31*0 

Magnesia     82*0 

Chromium  2'0 

98'9 

4.  pn  the  Uth  of  January,  1815,  a  very  remarkable  thunder 
storm  took  place  in  the  Low  countries  and  Westphalia  It  was 
uncommon  on  account  of  its  great  extent  and  the  great  number 
of  places  struck  by  lightning  nearly  at  the  same  time.  It  extended 
in  length  from  Antwerp  to  Minden,  or  about  200  miles,  and  in 
breadth  from  Bonn  to  Nimeguen,  which  cannet  he  less  than  JS 
miles.  It  struck  no  fewer  than  24  places  within  this  great  space, 
and  set  6re  to  several,  although  provided  with  good  conductors. 
See  Benzenberg's  account  of  it  in  Gilbert's  Annalcn,  I.  34 1 . 

5.  The  great  quantity  of  moisture  that  sometimes  exists  in  the 
atmosphere  at  very  low  temperatures  is  not  easily  reconciled  to  the 
common  theory  of  vapour,  unless  we  suppose  that  it  has  assumed 
the  state  of  a  liquid ;  but  that  in  consequence  of  being  charged 
with  negative  or  positive  electricity,  the  particles  cannot  unite  , 
together,  and  are  each  so  very  minute  as  not  to  be  able  to  overcome 
the  resistance  of  the  atmosphere.  A  striking  example  took  place  in 
Westphalia  on  Nov,  4,  5,  and  6,  1814.  The  thermometer  was  at 
25^°,  and  the  weather  was  foggy.  A  weak  north-east  wind  drove 
the  fog  against  the  trees,  where  it  froze,  and  loaded  them  so  much 
diat  tall  firs  of  three  feet  in  diameter  were  completely  overturned 
and  rooted  up  by  the  weight.  (See  Gilbert's  ADnalen,''lii.  233.)  A 
similar  fog  existed  at  London  between  Dec.  27  and  Jan.  2  of  the 
same  winter.  Fortunately  there  was  no  perceptible  wind,  otherwise 
the  injury  sustained  by  the  trees  might  have  been  as  great  here  as  it 
was  in  Westphalia. 

6.  The  following  table  exhibits  the  mean  temperature  trf  every 
month  during  1815,  in  the  diSerent  places  of  Great  Britain  in 
which  m^eorolgical  tables  have  been  kept  and  publbhed. 
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PlymoDlh. 

Tottenham. 

London. 

Penh, 

KinftitimCaHlc. 

SimtnTj   

Feftrnary 

3S-4 
45-6 
47-0 
490 
56-3 
6()-3 
61-9 
83-4 
592 
5S,C 
413 
38-8 

3216 

44-49 

4T88 

48-56 

58-71 

59-88 

61-58 

«80». 

55-53 

49  70 

38-66 

3509 

S4-0 
43-6 

47-6 
49-4 

6s-a 

61-6 
62-0 
63-5 
64-7 
53-2 
41 -a 
387 

31-9 
S9-9 
40-8 
44-6 
52-0 
59-4 
iU-t 
57-8 
533 
■   47-3 
36-S 
32-0 

32-19 
40-11 

3  Je :':.'.:::::::: 

Seplember   

Oclober    

November    

December 

34-04 
48-40 
3800 
8310 

Apdu&I  Mean.... 

eO'63 

49-58 

5) -6 

45-9 

46-465 

On  comparing  this  table  with  that  in  the  Annals,  vii.  67,  it  will' 
be  seen  that  1815  was  considerabty  warmer  than  1814.  The  tem- 
perature of  London,  given  in  the  third  column,  from  the  regiaters 
of  the  Royal  Society,  is  certainly  too  high,  as  the  Society  has  not 
B  Six's  thermometer,  and  no  observations  are  made  during  the 
night.  I  believe  the  mean  temperature  of  Jjondon  to  be  rather 
under  50°  j  but  certainly  very  liiile  under  it.  The  mineral  spring 
at  Tunbridge  Wells  is  constantly  of  the  temperature  50",  which 
undoubtedly  represents  the  mean  temperature  of  the  year  in  that 
place.  Now  London,  being  further  north,  is  probably  a  little 
colder.  From  18H  and  1S15  it  would  appear  that  the  mean  tem- 
perature of  Plymouth  is  about  I'S"  higher  than  that  of  London. 
This  difference  falls  chiefly  on  the  autumn  and  wiflter  months,  and 
is  no  doubt  partly  owing  to  the  difference  of  latitude,  and  partly  to 
the  neighbourhood  of  the  sea.     The  mean  temperature  at  Perth  is 

The  quantity  of  rain  which  fell  in  1815  in  different  parts  of  Great 

Britain  is  as  follows : — 

Plymouth 34-10  inches 

Tottenham    20-71 

London 12-968t 

Perth 20-754 

Kinfauns  Castle,  129  feet  above  the  sea   18-00 

Ditto  garden,  20  feet    24-20 

Ditto  on  a  conical  detached  hill,  600  feet    ....  45-70 
The  summer  and  autumn  of  1815  were  remarkably  dry,  atid  tlie 

weather  delightful,  yet  the  crop  was  excellent. 

IX.  ARTS. 

I  have  so  little  room  to  spare,  that  I  can  merely  name  some  of  the 

most  striking  improvements  in  the  arts  which  have  been  proposed  or 

*  The  first  ten  days  of  tllii  montb  are  wanliog  Id  Mr,  Howard's  table,  ^nnati, 
Ti,  318. 

i  Tbe  raia.gBge  it  lUfeet  abore  the  low  natrt  level  «t  SomenetHonw^ 
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jldc^ted  during  the  preceding  year.     The  subject  is  a  copious  one, 
had  1  taken  it  up  at  an  earlier  part  of  this  historical  sketch. 

1.  Lightkous^  with  Parabolic  Me/lectors. — Lighthouses,  scattered 
in  such  abundance  on  the  coast  of  Great  Britain,  now  commonly 
consist  of  an  Argand's  lamp  attaclied  to  a  parabolic  reflector.  But 
probably  it  is  not  generally  known  that  the  giqaller  the  wick  is,  the 
greater  is  the  light  which  the  reflector  throws  out.  But  this  follows 
from  a  set  of  observations  made  by  MM.  Charles,  de  Rossel,  and 
Arago,  Commissioners  of  the  French  Academy,  on  a  set  of  lamps 
with  reflect(»^,  made  by  M.  Lenoir.  Three  lamps  were  used  with 
diameters  of  lb*,  12,  and  C  lines,  respectively.  The  last  gave  the 
best  light,  and  did  not  consume  (me  half  of  the  oil.  (Ann.  de 
Chim.  xcvi.  5'J.) 
3.  The  Marquis  de  Chabanne's  method  of  ventilating  houses,  oC 
,  which  an  account  will  be  found  in  the  Annals,  vii.  113,  is  veiy  in- 
genious, and  seems  particularly  calculated  to  secure  the  comfort 
of  invalids. 

3.  So  much  has  already  been  said  concerning  the  ingenious 
method  of  preventing  explosions  in  coal-mines  contrived  by  Sir  H. 
Davy,  that  it  seems  unnecessary  to  make  any  funber  observations 
on  the  subject  here. 

4.  The  two  papers  by  Professor  Schubler  on  the  physical  and 
chemical  analysis  of  soils,  published  in  the  Annals,  vii.  207,  and 
viii.  115,  claim  the  attention  of  the  farmer,  and  seem  well  cal- 
culated to  throw  light  upon  the  nature  of  soils.  A  sujiject  of  great 
importance)  but  still  raiher  obscure. 

5.  Mr.  Gregor's  remark  about  Mr.  Tennant's  discovery,  that 
wootz  owes  its  peculiar  qualities  to  the  presence  of  a  small  quan- 
tity of  arsenic,  may  probably  contribute  materially  to  the  improve- 
ment<^steel  io  this  country. 

X.  PHYSIOLOGY. 

Respecting  this  branch  of  science  likewise,  I  am  unfortunately 
precluded  from  entering  into  details.  I  shall  barely  mention  a  few 
of  the  most  remarkable  particulars  that  have  attracted  the  attention 
of  [^ysiologists  during  1815. 

1.  One  of  the  most  curious  treatises  connected  with  vegetable 
physiology  which  has  appeared  for  a  long  time  is,  the  introduction 
to  Humboldt's  Plants  of  South  America,  It  respects  the  distribu- 
tion of  plants  in  the  different  continents,  and  is  scarcely  susceptible 
of  being  epitomized.  But  I  have  given  a  veiy  full  account  of  this 
introduction  in  the  Annals,  vii.  'A'Ji,  to  which  I  beg  leave  to  refer 
the  reader. 

2.  In  some  of  the  newer  formations  lying  over  the  chalk  both  In 
France  and  England,  it  is  not  uncommon  to  find  both  fresh  and 
salt  water  shells  in  the  same  bed.  This  circumstance  induced  M. 
Beudant  to  make  a  series  of  experiments,  in  order  to  determine 
whether  fresh  water  molusca  could  live  in  salt  water,  and  vice 
versa.  Hi  f&und  that  when  fresh  water  molusca  were  suddenly 
introduced  into  water  containing  four  per  cent,  of  common  salt, 
which  is  the  case  with  sea  water,  they  die  in  a  very  short  time. 
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But  if  the  fresh  water  is  very  gradually  impregnated'  with  salt,  they 
caa  be  made  to  live  in  it  whea  of  the  strength  of  sea  water  without 
any  injury.  When  the  same  experiments  were  tried  with  sea  water 
molusca,  the  result  was  the  same.  If  suddenly  plunged  into  fresh  ^ 
water,  they  died.  But  if  the  sea  water  was  slowly  reduced  by  mix- 
ing it  with  a  greater  and  greater  proportion  of  fresii  water,  they 
may  be  gradually  accustomed  to  live  in  fresh  water.  Water  im- 
pregnated with  sulphate  of  lime,  or  with  carbonic  acid,  or  saturated 
with  common  salt,  very  speedily  destroyed  all  the  molusca  put  into 
it.  Hence  M,  Be u da nt  thinks  we  can  explain  why  no  shells  are 
found  in  gypsum  or  rock  salt.     Ann.  de  Chim.  et  Phys.  ii.  32. 

3.  Mr.  Dicke's  curious  account  of  the  destruction  of  the  gasle- 
roiteus  aculealus,  or  three  spined  stickle-back,  by  the  tienia  solida  of 
Gmelin  (see  Annals^  vii.  tOG)  afibrds  ample  subject  for  physiological 
speculation. 

4.  Dr.  Balfour's  important  experiments  on  the  re>uDion  of  parts 
of  the  human  body  accidentally  separated,  are  sufficiently  known  to 
my  readers,  as  I  inserted  an  historical  account  of  the  whole  in  the 
Annals,  vii.  263. 

5.  It  would  be  difficult  to  give  a  satisfactory  explanation  of  the 
fi^h  which  make  their  appearance  in  tanks  in  India  alter  rain,  as  i 
have  stated  in  the  Annals,  viii.  70. 

G.  In  the  first  number  of  the  Journal  of  the  Rc^  Institution,  p._ 
55,  Mr.  Ireland  has  given  a  distinct  account  of  the  changes  of  the 
Surinam  frog,  from  the  tadpole  or  fish  state  to  that  of  the  frog. 
Iliese  changes  were  nut  before  understood,  and  hare  occasioned  a 
good  deal  of  discussion  among  naturalists. 

7-  In  the  same  Journal,!.  86,  SirEverard  Home  relates  the  case 
of  a  gentleman,  aged  53,  who  in  consequence  of  a  paralytic  stroke 
from  which  he  recovered,  lost  the  power  of  adjusting  his  eye  to  near 
distances. .  He  could  observe  a  pin  upon  the  carpet  at  the  distance 
of  ten  feet,  but  was  unable  to  read  the  newspaper. 

S.  Sir  Everard  Home  relates  in  the  same  journal  a  curious  expe- 
riment of  Mr.  Johi  Hunter,  confirming  an  opinion  universally 
credited  by  all  ass  keepers,  namely,  that  an  ass  will  not  continue  to 
give  milk  after  she  has  lost  the  impression  of  her  foal.  He  took  an 
ass  Id  milk  that  had  a  foal,  and  kept  them  apart  every  night,  but  had 
the  mother  milked  in  ihe  morning  in  the  presence  of  the  foal. 
This  was  done  for  more  than  a  month  without  there  being  any 
diminution  in  the  morning's  milk.  The  foal  was  taken  away  alto- 
gether, and  the  mother  was  milked  instead  of  being  sucked  by  the 
fcal,  particularly  in  the  evening  at  the  same  Iiour  at  which  the  foal  had 
been  taken  away  from  her,  and  again  in  the  morning  at  the  usual 
hour.  The  milk  taken  in  the  morning  was  always  compared  with 
that  taken  the  morning  before.  But  in  three  mornings  the  quan- 
lity  was  lessened,  and  the  fifth  morning  there  was  hardly  any ;  the 
foal  was  then  restored  to  her,  but  she  would  not  allow  it  to  suck. 
The  experiment  was  repeated  with  a  similar  result. 

9.  In  the  same  Journal,  i.  29?,  a  case  is  related  by  Mr.  Everard 
Brande,  of  a  lady  who  swallowed  from  one  to  two  tea-spoonftila 
pf  magnesia  every  night  for  two  years,  and  was  in  coaaequence 
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seized  with  violent  pains,  &c,  owing  to  a  concreted  mass  of  the 
inagnestB  having  accumulated  in  some  portion  of  the  larger  intes- 
tines.    She  vas  restored  to  health  in  consequence  of  the  removal 
of  the  obstruction  by  means  of  cathartic  medicines. 
XI.  ZOOLOGY.* 

The  only  important  improvement  in  this  branch  of  natural  science 
ii  a  new  distribution  of  the  animal  kingdom  by  Dr.  H.  de  BlainvlUe, 
published  in  the  Bulletin  des  Sciences  for  this  year ;  but  as  it  is  our 
intention  shortly  to  give  an  analysis  of  this  ingenious  system,  we 
shall  only  observe  that  animals  are  divided  by  this  learned  anatomist 
jtoto  25  classes. 

In  this  place  we  shall  correct  an  erroneous  statement  published  in 
our  translation  of  Cuvier's  account  of  the  proceedings  of  the  Insti- 
tute of  France,  viz.  that  komola  is  the  only  genus  of  sodophthalmous 
Crustacea  having  the  peduncle  of  the  eyes  composed  of  two  joints, 
this  structure  variously  modified  being  common  to  all  the  animals  of 
that^up.     (Bull,  des  Sciences,  1816,  p.  14.) 

Risso's  long  expected  work  on  the  Crustacea  of  Nice  is  published 
in  Paris,  but  has  not  yet  reached  this  country. 

Article  II. 
Further  Observations  respecting  the  Decomposition  of  the  Earths,  ■ 
and  other  Eipp'iments  made  by  bumms  a  highly  compresied 
Mixture  of  the  Gaseous  CoTislituents  of  Water.    In  a  Letter  to 
the  Kditor  from  Edward '  Daniel  Clarke,  LL.D,  Professor  of 
Mineralogy  in  the  University  of  Cambridge,  and  Member  of  the 
Koyal  Academy  of  Sciences  at  Berlin,  &c. ;  being  a  Continuation 
of  the  Article  published  in  a  former  Number  of  this  Work. 
(ToDr.  Thomson.J 
SIB, 
In  my  last  letter  to  you  I  mentioned  an  explosion  ;  in  conse- 
quence of  which,  my  apparatus  being  destroyed,  a  temporary  sus- 
pension of  my  experiments  necessarily  took  place.     The  cause  of 
that  explosion  may  be  now  explained.    Upon  a  careful  examination 
of  the  fragments  of  the  glass  tube  I  then  employed,  and  by  com- 
paring them  with  another  which  I  had  used  before  during  nearly  a 
quarter  uf  a  year,  until  it  was  reduced  to  a  piece  not  exceeding  li  of 
an  inch  in  length,  it  appeared  that  I  had  substituted  a  tube  of  ^  of  an 
inch  in  diameter  for  a  tube  whose  diameter  only  ec^ualled  -^  of  an 
inch.    The  difference,  indeed,  is  hardly  perceptible  tothe  eye,  and 
jnay  be  considered  as  of  little  importance ;  but  it  is'nearly  that  of 
two  to  one ;  for  the  areas  of  the  sections  of  cylindrical  tubes  being 
s  the  squares  of  their  diameters,  the  area  of  a  tube  whose  diameter 
equals  ^  of  an  inch  is  to  the  area  of  a  tube  with  a  diameter  of  -^ 
as  16  to  y.     Yet  it  is  extremely  desirable  that  experiments  should 
he  made  with  tubes  whose  diameters  are,  at  the  least,  equal  to  ^  of 
an   inch  ;    because    the  heat  is   thereby  rendered   incomparably 
greater;  but  as  the  danger  is  also  greater,  it  is  necessary  to  devise 
■  For  Ihit  article  I  am  iidcbted  to  a  friend. 
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seme  expedient,  whereby,  msking  allowance  for  the  probalulity  of 
an  explosion,  the  operator  may  be  protected  from  injury,  VarioiM 
methods  have  been  proposed ;  such,  far  example,  as  that  of  having 
diSerent  reservoirs  for  the  two  gases ;  so  that  ttieir  unicu)  may  only 
take  place  immediately  preceding,  or  in  the  moment  of  their  com- 
bustion ;  which  does  not  answer ;  because  it  is  dilBeult,  if  not 
impracticable,  to  measure  the  discharge  of  the  two  gases ;  allowing 
exactly  two  portions  of  hydrogen  ecu  to  enter  into  combinatioa  with 
one  of  oxygen  gas  ;  and  unless  this  proportion  be  observed,  the  gas 
will  not  born  well.  Another  plan  proposed  was  ta  surround  the 
apparatus,  either  with  folds  of  cloth,  oi  with  a  cage  of  stout  wire, 
or  with  a  case  of  malleable  iron ;  all  of  which  have  their  inconve- 
niencies,  which  it  would  be  tedious  to  menticn.  T)i£  best  method 
that  I  have  yet  tried  was  recommended  by  our  Professor  of  Chemistry^ 
the  Rev.  J.  Gumming,  Mr.  Newman  sent  to  me  a  blow-pipe  con- 
structed according  to  Professor  Cumming's  plan.  It  contains  a 
amall  cylindrical  chamber,  which  is  to  be  half  filled  with  water, 
through  which  the  gas  is  made  to  pass  in  its  passage  to  the  jet  of  the 
apparatus.  If  an  explosion  take  place,  it  extends  only  to  the  aur- 
^ce  of  the  water,  and  does  not  communicate  combustion  to  the 
compressed  gas  in  the  reservoir.  Tovvards  the  bottom  of  the 
cylinder,  for  containing  the  water,  there  is  placed  a  wire-gauze; 
and  there  are  other  trivial  circumstances  which  tend  to  render  the 
apparatus  secure ;  but  these  I  shall  not  now  particularly  detail,  be- 
cause Mr.  Newman  himself  proj)Oscs  to  publish  an  account  of  this  ' 
blow-pipe.  Suffice  it  only  to  lay,  that,  with  all  the  advantages  of 
this  ingenious  contrivance,  an  explosion  will  sometimes  happen  ;  and 
one  has  actually  happened;  my  own  apparatus,  thus  constructed, 
having  exploded  this  day.  If  during  the  partial  explosions  which 
extend  to  the  surface  of  the  water,  this  fluid  be  driven  into  the  re- 
.  servoir,  or  if  through  any  inattention  in  the  operator  the  handle  of 
the  syringe  be  drawn  out,  while  the  stop-cock  below  it  is  open, 
previously  to  the  introduction  of  the  gas  into  the  reservoir,  tnen, 
the  air  in  the  reservoir  being  partially  exhausted,  the  water  will  rush 
into  it,  and  an  explosion  becomes  extremely  probable ;  nor  will  the 
wire-gauze  prevent  it ;  as  it  has  been  proved  by  the  explosion  I 
this  day  witnessed.  However,  this  new  contrivance  is  a  very  good 
one,  provided  the  operator  do  not  attempt  to  exhaust  the  reservoir  of 
atmospheric  air,  and  will  be  at  tlie  pains  to  listen,  and  to  ascertain 
whether  the  water  boil,  owing  to  the  passage  of  the  gaseotis 
hubbies,  before  he  ventures  to  ignite  the  gas.  My  object  is,  to 
suggest  an  expedient,  whereby,  whatsoever  explosion  may  happen, 
whether  using  Mr.  Newman's  original  blow-pipe,  or  one  of  those 
made  according  to  Professor  Cumming's  improvement,  the  operator 
may  be  perfectly  secure  from  danger.  Such  an  expedient  I  have 
adopted,  since  I  gent  my  last  letter  to  you ;  and,  in  the  security  it 
offers,  I  have  been  enabled  to  continue  my  experiments ;  although 
I  have  witnessed  two  explosions  with  the  utmost  impunity.  Its 
simplicity  may  perhaps  recommend  it ;  and  that  my  description  of 
it  may  be  perspicuous,  it  will  be  sent  to  you  accompanied  by  a 
drawing,     {Plate  LX.) 
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Thb  expedient  coDsists  in  nothing  more  than  in  having  a  screen 
made  of  deal  planks,  which  are  1:^  inch  thick,  and  reach  about  12 
feet  from  the  floor  of  the  laboratory.  It  is  so  constructed  that  one  . 
half  of  it  opens  like  a  door;  the  other  half  remaining  Ssed.  The 
blow-pipe  is  placed  behind  the  half  that  is  fixed ;  and  asmall  hole 
is  bored  through  this  half,  wliich  is  barely  large  enough  to  allow  the 
jet  and  stop-cock  to  pass  through.  By  means  of  the  door,  the 
operator  has,  at  all  times,  access  to  the  piston  for  compressing  the 
gas ;  and  when  this  door  is  closed,  the  gas  may  be  ignited  without 
a  possibility  of  danger.  If  an  explosion  happen,  the  screen  protects 
the  operator.  This  screen  may  be  also  placed  belbre  a  wiodow }  if 
its  height  and  situation  be  such  as  to  secure  persons  without  from 
any  consequences  of  an  explosion;  and  in  tliis  case,  as  the  force  <^ 
the  explosion  acts  generally  in  the  opposite  direction  to  that  of  the 
flame,  any  part  of  the  copper  boK  whicli  may  be  driven  off  wilt 
escape  without  repercussion. 

The  drawing  which  accompanies  this  will  sliow  the  situation  of 
the  gaseous  reservoir  of  the  blow-pipe  before  the  door  of  the  screen 
is  closed  upon  it.     (See  the  Plate.) 

A  B  is  the  deal  screen,  in  two  parts ;  A  being  made  to  open; 
and  B  a  fixture  j  before  the  window,  C. 

D  represents  the  gaseous  reservoir  of  the  blow-pipe. 

E  the  bladder  containing  the  gaseous  mixture  for  commession.  ' 

F  the  hand  of  the  operator  upon  the  etop-coek  of  mejet,  on 
die  outside  of  the  Gcreen. 

G  H  a  tube  of  glass^  or  of  bra^,  for  the  jet. 

1  thc' spirit  lamp  for  igniting  the  gas. 

The  great  advantage  of  this  screen  over  the  plan  of  having  eases, 
or  covers,  for  the  blow-pipe,  is  this ;  that  the  experiments  are  not 
interrupted  or  delayed  by  the  necessity  of  removing  fropi  the  appa- 
ratus the  bladder  and  piston  every  time  that  a  fresh  supply  of  the 
gaseous  mixture  hae  been  compressed  into  the  reservoir.  All  that  is 
required,  preriousl^y. to  condensing  the  gas,  is  to  open  the  door; 
and,  previously  to  its  ignition,  to  close  the  same,  as  a  security  from 
danger. 

In  this  matmer,^  as  I  have  before  stated,  I  have  been  enabled  to 
continue  my  experiments.  The  new  results,  which  I  have  obtaiered, 
win  perhaps  rntenst  your  readers;  and,  consistently  with  my  former 
communication,  I  will  endeavour  to  state  them  with  as  much  brevity 
at  the  nature  cS  the  sUl^ect  will  adnnt. 

Further  Experiments  to'tlh  the  ignited  Gas. 
1.  Sand  Tvhes  of  Drigg,  in  Cwmlerland. — ^This  experiment  waa 
tnade  at  the  suggestion  of  I).  Warburton,  £sqi  I  had  maintmoed 
in  my  Ijectnres,  before  the  University,  that  the  substance  investing 
the  interif?  of  these  tabes  was  not  a  vitrified  bpdy,  but  a  siliceous 
concretioa  analogous  to  hyalite  at  pearl-sinter.  The  result  of  its 
exposure  to  the  ignited  gas  has  confirmed  me  in  this  opinion.  Its 
funon  was  instantaneous ;  and  similar  to  the  fusion  of  hyalite ; 
leaving  a  bead  of  pure  limpid  glass;  containing  bubbles;  like  rock 
crystal  after  fusion. 
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2.  CarioTiaceous  Sulstance  which  floats  on  Pig  Iron  during  its  - 
first  Fusion. — Tliis  substance,  owing  to  its  property  of  soiling  the 
fingers,  and  to  its  general  appearance,  has  been  supposed  to  be 
plumbagt).  It  was  transmitted  to  me  by  Mr.  Herschelt,  as  a  subject 
for  trial  before  the  ignited  gas ;  in  consequence  of  the  request  of  a 
lady,  Mrs,  tiowry,  from  whom  he  received  it.  Dr.  WoUaston, 
according  to  Mr.  Herschel's  infortnation,  hud  '*  considered  it  as 
being  the  most  intractable  substance  by  fire  he  had  e»er  met  with," 
By  a  letter  which  I  have  since  received  from  Dr.  WoUastou,  1  find 
that  he  has  proved  this  substance  to  be  a  carburet  of  manganese ; 
and  he  states  that  it  is  called  kish  by  the  iron  masters,  Mr.  iiowry 
bad,  however,  found  some  specimens  of  it  containing  iVo^  ^^ 
carbon.  When  brought,  per  se,  into  contact  with  the  ignited  gas, 
a  scintillation  ensues  resembling  the  sparks  thrown  out  by  the  sort  of 
firework  which  i?  called  a  fiower-pot,  but  upon  a  smaller  scale.  When 
placed  upon  charcoal  the  same  appearance  takes  pkce,  until  fusioD 
begins,  when  a  bead  of  metal  is  formed  upon  the  citarcoal ;  and  as 
soon  as  this  begins  to  boil,  such  a  rapid  combustion  takes  place  that 
the  whole  of  the  melalseems  to  he  sent  forth  in  a  volume  of  sparks. 
The  bead  of  tliis  metal  exhibits  to  the  file  a  bright  metallic  lustre 
like  iron ;  both  before  and  after  fusion  it  is  magnetic. 

a.  Carburet  of  Iron,  or  Plumbago,  from  America. — Having 
by  me  a  specimen  of  this  substance,  remarkable  for  its  purity, 
which  was  presented  lo  me  by  the  late  Professor  Tennant,  I 
selected  a  small  fragment,  and  brought  it  into  contact  with  the 
ignited  gas.  Its  fusion  immediately  ensued ;  being  accompanied,  at 
the  same  time,  with  that  vivid  scintillation  which  was  remarked  in 
the  preceding  experiment,  and  which  denotes  the  combustion  of 
metallic  bodies  j  especially  of  iron  and  of  platinum.  No  change  of 
colour  was,  however,  to  be  observed  in  the  flame ;  the  light,  as 
usual,  was  intense.  Upon  examining  the  appearance  of  the/j/wni- 
lago,  after  fusion,  its  surface  was  covered  with  innumerable  minute 
globules,  some  of  which  were  a  limpid  and  transparent  glass;  othen 
a  glass  of  a  brownish  hue ;  and  the  krger  globules  are  jet  black,  and 
opake }  and  seem  to  exhibit  a  dark  metallic  lustre ;  but  being  so 
exceedingly  minute,  it  is  difBcult  to  ascertain  their  real  nature. 
They  sink  in  naflha,  disengaging  bubbles  of  gas.  Water  produces 
no  change  in  their  appearance;  they  fall  rapidly  to  the  bottom,  and 
remun  there  without  alteration, 

4/  Substance  commonly  called  Gadolinile. — Nothing  is  moie 
usual  among  mineralogists  than  to  see  a  substance  exhibited  under 
the  name  of  gadolinile,  which  is  supposed  to  be  distinguished  in  its 
external  characters  from  tantalite.  But  these  minerals  are  often 
Gonfouaded.  '  It  is  therefore  necessary  to  premise  that  the  substance 
DOW  alluded  to,  which  came  to  me  from  Sweden  under  the  name  of 
gadolinile,  is  utterly  infusible  by  the  common  blow-pipe;  conse- 
quently, according,  to  the  observations  of  Hausmann,*  it  ought 
rather  to  be  considered  as  lanjalile.  Before  the  ignited  gas  its 
fu!»ion  is  instantaneous  ;  it  leaves  a  ii\&ck  shining  bead,  which  is  not 
magnetic ;  and  this  upon  the  action  of  the  file  discloses  a  brilliant 
■  See  JameEon's  Miueralogj,  iU,  5fiT.     Ediahargh,  1S16. 
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metallic  lustre  like  the  metal  oi  harytes.  The  external  appearance 
of  the  substance,  after  fusion,  and  before  being  rased  by  the  file,  is 
also  like  pore  barytes  that  hag  been  exposed  to  the  same  degree  of 
temperature ;  that  is  to  say,  it  fuses  into  a  globular  form,  which  t* 
of  a  jet-black  colour,  and  shines  with  a  considerable  degree  of 
metallic  lustre.    In  all  probability  this  metal  is  tantahim. 

5.  Ancient  Egyptian  and  Roman  hronze  Medals.  —  Having, 
upon  a  former  occasion,  alluded  to  the  easy  test  afforded  by  this 
blow-pipe  in  distinguishing  ancient  (/rortsx,  from  modern  brass,  and 
suspecting  that  the  coins  of  the  Romans  in  the  second  century 
inight  contain' zinc,  and  therefore  be  of  the  latter  description,  I 
determined  to  submit  to  this  test  a  medal  of  Marcus  Aurelius  Anto- 
ninus, and  to  compare  its  action  before  the  ignited  gas  with  the 
fusion  of  a  bronze  medal  struck  under  the  Ptolemies,  in  E^ypt. 
There  was,,  however,  no  perceptible  difference ;  the  metallic  com* 
pound,  in  either  instance,  consisting  of  copper  alloyed  with  tin. 
The  fusion  was  tranquil,  without  any  scintillation,  or  any  deposit  of 
Tunc  oxide  upon  the  iron  forceps  used  as  a  support.  Afterwards,  by 
placing  the  results  in  nitric  acid,  the  copper  was  dissolved,  and  tin 
remained,  in  the  form  of  a  white  precipitate ;  this  precipitate  being  ' 
collected,  washed,  and  dissolved  in  muriatic  acid,  afterwards  pre- 
cipitated platinum  from  its  solution  in  nilro-muriatic  acid.  1  had 
previously  estimated  the  specific  gravities  of  these  alloys,  and  found 
them  to  be  as  follow : — 

Bronze  medal  of  the  Ptolemies 8*2777 

Bronze  medal  of  Marcus  Aurelius  Antoninus  ....  8'(>t2*J 

6.  Alhy  of  the  Metal  of  Barytes  with  Silver. — I  have  before 
mentioned  the  appearance  exhibited  by  this  alloy.  During  two 
months  it  preserved  its  metallic  appearance  unaltered,  and  was  so 
readily  acted  upon  by  the  file,  that  I  considered  the  silver  as  predo- 
minating, and  that  the  metallic,  splendour,  disclosed  by  rasing  it, 
was  mainly  due  to  its  presence ;  but  at  the  expiration  of  the  time  I 
have  mentioned,  I  found,  to  my  great  surprise,  that  the  entire  mass 
had  assumed  an  earthy  form,  by  mere  exposure  to  atmospheric  air 
in  a  warm  and  dry  room ;  and  that  its  particles,  ceasing  to  cohere, 
had  separated  from  each  other  ;  so  that  nothing  remained  of  the 
alloy  but  the  pulverulent  appearance  which  had  resulted  from  its 
disintegration. 

7.  Vitrification  of  the  Metah  of  ike  Earths,  and  some  of  the 
Semi-metals  upon  Charcoal. — In  all  the  experiments  that  I  have 
made  with  the  ignited  gas  where  charcoal  has  been  used  for  a  sup- 
port, this  inexplicable  property  has  been  more  or  less  manifested. 
Pure  barytes,  mixed  with  soot  and  lamp-oil,  and  placed  within  a 
cavity  at  th<  end  of  a  stick  of  charcoal,  instead  of  exhibiting  the 
Vlark  appearance,  which  during  its  fusion,  per  se,  denotes  its 
incipient  reduction  to  the  metallic  state,  becomes  white,  and 
assumes  a  vitreous  aspect ;  but  when  the  vitrified  mass  is  tahen 
out  of  the  charcoal,  and  exposed  alone  to  the  ignited  gas,  fusion 
ensues,  attended. with  combustion,  scintillation,  and  the  revival  of 
the  metal.  Are  we  to  conclude  from  this  that  the  base  of  charcoal 
is  itself  melallic  ?  or  that  the  metal  is  a  compound  body  resulting 
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from  the  union  of  hydrogen  vrith  the  substance  which  appears  to  be 
revived  ia  the  metallic  state  ?  These  are  queries  which  I  leave  to 
the  conndemtioa  of  your  readers.  It  would  extend  these  observtt- 
tioDs  loo  far  if  I  were  to  enter  fully  upon  the  subject  of  this  pro- 
perty in  charcoal.  Maoy  emioent  chemists,  to  whom  1  haie  applied 
for  its  explanation,  are  unable  to  account  for  it ;  and  the  chemical 
readers  of  your  ^nner^are  wellaware  thattheoature  of  cAorcootb, 
at  present,  too  problematical^  to  espect  a  very  sati&bctory  elucida- 
tion of  all  its  properties, 

8.  Metals  of  the  Earths. — With  respect  to  the  vietals  which  I 
have  obtained  from  silex,  harytes,  and  strantian,  and  especially 
from  the  last  two,  the  frequent  revival  of  which  to  gratify  the 
curiosity  of  chemical  friends,  has  engaged  almost  all  my  subsequent 
experiments,  1  ought  to  mention  that  unless  there  be  a  sufficient 
body  of  flame,  even  by  means  of  the  ignited  gas  they  caiinpt  be 
obtained  for  want  of  heat.  A  tube  with  too  small  a  diameter  has 
been  the  cause  of  failure  in  some  of  my  own  experiments  that  were 
made  with  a  view  to  the  revival  of  those  ntetats.  With  Xewmao's 
improved  blow-pipe,  using  the  screen  I  have  described  as  a  protec- 
Ijoa,  I  should  consider  failure  as  almost  impossible.  Among  a  great 
number  of  individuals  to  whom,  since  the  month  of  August  last,  I 
'  have  exhibited  these  metals  In  the  instant  of  tbeir  reduction  to  the 
tnetit^/icstate,  there  basnotheena»ngIe  instance  where  the  slightest 
doubt  was  entertained,  at  the  time,  of  their  metallic  nature.  But 
when  1  have  sent  them  to  a  considerable  distance  in  naftha^ 
instances  have  occurred  in  which  these  substances  arrived  at  their 
dentination  without  any  metallic  lustre.  This  happened  once  witli 
xespect  (o  some  brilliant  metallic  globules,  obtained  from  the  nitrate 
ol  daryles,  which  were  sent  to  you  for  examination.  The  satoe 
event  occurred  when  1  endeavoured  to  transmit  the  Tnelal  of  harytes 
to  Dr.  WollaaioD.  It  left  upon  the  file  a  white  powder,  and  exhi- 
bited no  degree  of  metallic  lustre ;  and  what  rendered  this  the  more 
remarlcable  was,  that  I  sent  to  Dr.  Wollaston  ihe  identical  specimcD 
iFhich  I  had  here  exhibited  to  the  Dean  of  Carlisle,  once  our  Pro- 
fessor of  Chemistry,  in  n  highly  metallic  state.  For  the  appearance 
of  these  bodies  under  such  circumstances,  I  cannot  be  responsible  ; 
chemists  will  now  obtain  these  metals  for  themselves,  and  in  a  kss 
questionable  form.  Dr.  Trail,  of  Liverpool,  has  repeated  many  of 
my  experiments ;  and  I  am  indebted  to  this  gentleman  for  his 
-communications  respecting  the  mode  in  wbi>:h  he  conducts  his  own 
experiments  with  the  ignited  gaseous  mixture.  Many  other  chemists 
are  cioiilarly  occupied,  and  the  powers  of  this  extraordinary  engine 
4>f  chemical  decomposition  will  soon  be  more  generally  known  ibaa 
they  are  at  present. 

il.  Oriental  Rubies. — Dr.  Wollaston  sent  to  me  two  rubies,  wilh 
a  view  to  ascertain  whether,  during  fusion,  they  would  unite  intp 
one  mass.  One  of  them  had  a  tolerable  degree  of  colour;  th^ 
other  was  nearly  limpid  and  white.    Being  placed  upon  charcoaif 

*  Il  maj  be  proper  to  Btale,  odcc  fnr  all,  (hat  the  only  correct  way  nf  writing 
Ibia  word  ii  willi/,  asnafl/ia.  In  thi9  mBoiifr  il  is  written  by  ibePeniani)  nha 
h>T«  inpkf  therefore  n^hlha  ai.d  taptlui  are  both  crroneiKU. 
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their  fueion  was  so  rapid  that  I  feared  they  would  volatilize.  Thef 
na  together  into  a  b«ad,  aod  remained  in  such  a  liquid  state  l*efore 
the  gas,  that  the  current  of  it  penetrated  like  a  stream  of  air  upon 
(h1,  when  urged  by  a  pair  of  bellows.  Tlie  bead  wheo  examined 
was  white  and  opake  j  all  colour  having  disappeared.  It  was  then 
■gain  exposed  to  the  ignited  gas,  and  being  taken  firom  the  ckarcoaly 
by  iron  forceps,  its  surface  was  covered  with  a  thin  flaky  metallic 
substance,  which  came  off  upon  the  fingers,  glittering  like  scales  of 
the  carl/aret  of  manganese,  before  men^ned.  Being  a  third  time 
fused}  it  assumed  a  variety  of  shapes,  like  sapphire  dur'mg  fu»on. 
As  its  bulk  s«emed  to  be  now  diminished,  the  operation  was  con- 
cluded :  the  bead  when  cold  exhibited  a  pale  pink  colour ;  probably 
owing  to  a  small  portion  of  silex.  In  this  state  it  was  returned  to 
Dr.  Wellaston. 

10.  Reduction  of  Tin  Oxide. — ^This  affords  an  easy  and  vciy 
plaasing  experiment,  ff^ood-tin  exposed  to  the  ignited  gas  commu- 
nicates a  beauti&l  blue  colour^  like  that  of  violets,  to  the  flame, 
which  I  believe  has  not  been  before  noticed.  If  a  pair  of  ii'on 
forceps  be  used  as  a  support,  the  iron  becomes  covered  with  an  oxide 
of  tin  of  incomparable  whiteness.  Tiie  fusion  is  rapid ;  and  if  the 
mood-tin  be  placed  upoQ  charcoal,  the  metal  is  revived  in  a  pure 
and  malleable  state. 

1 1.  Reduction  of  Iran  Oxide. — In  this  experiment,  as  I  had  used 
'wood-tin  in  the  preceding  trial,  I  made  use  of  wcod~irrm  j  or  fibrous 
fed  ktematite.  It  was  placed  upon  charcoal,  and  instantly  fused; 
being  reduced  to  a  bead,  whiL-h  began  to  burn,  like  iron-wire  fay 
continuance  of  the  beHl.  When  cold,  it  exhibited  metallic  lustre 
to  the  action  of  the  file ;  and  resembled  in  all  respects  the  iron 
obtained  by  the  fusion  of  meteoric  stones ;  excepting  that  it  ap- 
proached nearer  to  the  stale  of  malleable  iron.  The  combustion  of 
the  metal  is  all  that  prevented  iis  more  perfect  reduction.  This  may 
be  efJ'ected  by  a  slower  process,  wiih  less  vehement  heat;  as  iron 
masters  know  that  ciuJ-fVon,  long  acted  upon  by  fire,  in  chimneys, 
sometimes  becomes  malleable. 

12.  Fusion  and  Combustion  of  Platinum. — As  this  test  affords  the 
only  measure  of  the  heat  obtained  in  burning  the  gaseous  mixture 
of  hydrogen  and  oxygen,  it  may  be  proper  to  state  that  such  is  the 
increased  temperature  since  using  Newman's  improved  blow-pipe, 
constructed  according  to  the  plan  recommended  by  Professor  Gum- 
ming, that  we  are  forced  to  check  its  operation  when  we  wish  to 
obtain  large  drops  of  this  metal  from  platinum  wire.  The  diameter 
of  the  jet  is  now  so  much  enlarged,  that  the  flame  of  the  ignited 
gas  extends  more  than  two  inches  beyond  the  orifice  j  aod  the  ga« 
may  be  made  to  burn  with  a  flame  five  or  six  inches  in  length,  with- 
out danger  of  an  explosion,  by  using  proper  caution  ;  consequently 
the  fusion  of  the  platinum  is  so  rapid  that  the  drops  fall  from  it,  like 
drops  of  water  from  melting  ice ;  and  this  fusion  is  all  the  while  ac- 
companied by  a  radiating  scintillation,  caused  by  the  sparks  given  out 
by  the  metal  during  its  combustion  ;  affi>rding  a  most  pleasing  and 
brilliant  esperl«ient.  The  largest  drops  which  have  fallen  from 
melting  platiauin  wire,  when  exposed  to  the  utmost  heat,  weigh  10 
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grains;  but  we  have  obtained  drops  of  metaVweighing  14  grains 
when  the  current  of  gas  is  diminisiied  so  as  not  to  let  the  metal  rua 
off  too  quickly  from  the  wire.  And  by  placing  several  globules 
ii|wn  a  piece  of  charcoal,  and  suffering  the  whole  force  of  the 
gas  to  act  upon  them,  the  metal  is  made  to  boil,  and  they  all  rua 
together  into  one  mass.  In  this  manner,  as  a  test  of  the  heat,  I 
have  obtained  a  globule  of  platinum  weighing  23  grains,  which  is 
now  sent  with  others  for  your  inspection. 

13.  Semi-Metals. — A  few  words  respecting  the  substance  called 
semi-metals  will  now  conclude  these  observations.  The  description 
given  in  works  of  chemistry  is  to  a  certain  extent  erroneous  with 
regard  to  these  bodies,  their  colour,  lustre,  and  hardness.  It  is  aa 
erro^,  for  example,  that  most  of  them  become  rapidly  cxlded  by 
exposure  to  atmospheric  air.  Of  course  my  remarks  must  he  re- 
stricted to  those  metals  which  do  not  become  volatilized  by  the  beat 
of  the  ignited  gas.  I  shall  describe  some  of  them  as  they  now  ap- 
pear more  than  four  months  after  their  reduction  to  the  Toetallic 
ataie. 

Cobalt  is  a  metal  somevbat  dark^  than  irom,  easily  admitting  the 
action  of  a  file. 

Mat^anese  resembles  the  metal  of  harytes :  and  this  you  have 
also  stated,  as  being  your  own  opinion,  respecting  the  latter.  It  b 
somewhat  harder  thati  cobalti  exhibiting  a  whiter  colour,  and  a 
greater  degree  of  lustre. 

Twigsten,  or  Scheelin, — This  metal  I  obtained  from  wolfram.  It 
resembles  the  magnetic  iron  ore  of  Lapland ;  not  being,  however, 
itself  magnetic.  Upon  the  action  of  the  file  it  discloses  a  brilliant 
metallic  surfece  with  a  high  degree  of  lustre. 

Molybdenum,  resembles  arsenical  iVoti;  but  when  further  re- 
duced, and  exhibited  in  the  form  of  globules,  it  has  the  whiteness 
of  the  purest  silver. 

Uranium,  is  the  hardest  of  all  the  semi-metals.  The  sharpest 
file  will  scarcely  touch  it.  The  colour  and  lustre  of  this  metal  re- 
semble those  of  polished -iron. 

Titanium. — The  exterior  surface  of  this  beautiful  metal,  after 
fusion,  is  of  a  black  colour ;  like  the  metal  of  barytes,  when  ob- 
tained directly  from  the  earth.  It  b  very  hard.  When  filed  it  is 
nearly  as  white  as  silver. 

Verium. — The  appearance  of  this  metal  is  like  that  of  iron.  It 
is  very  hard,  and  its  surface  after  fusion  is  of  a  brownish  colour. 

1  cannot  conclude  a  description  of  these  results  without  once  more 
congratulating  your  chemical  and  mineralogical  readers  upon  the 
powerful  means  <^  analysis  which  are  now  offered  to  their  use;  and 
as  we  are  at  length  enabled  to  conduct  every  experiment  without  the 
slightest  danger  to  the  operator,  I  trust  it  will  not  be  long  befote 
other  results,  far  exceeding  in  their  importance  any  that  I  have  been 
fortunate  enough  to  obtain,  will  give  additional  interest,  not  only  to 
your  Anmals,  but  also  to  the  sciences,  towards  whose  advancement " 
your  labours  have  so  materially  conduced. 

Camirldgi,   Dtc.  i,  1816.  EdWABD    DaNWL  ClABKB. 
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Article  I. 

AWoftve  of  a  Jmnuy  from  the  fillage  efCkamoum,  tn  SwU%bt- 
land,  to  the  Summit  of  Mount  Bum:,  ttTiderlaken  on  Aug.  8, 
1 78?.    By  Col.  Beaufoy,  F.  R.  S. 

XHE  desire  of  ascending  to  the  highest  part  of  remaritably  elevated 
land  19  so  natural  to  every  man,'  and  the  hope  of  repeating  various 
experiments  ia  the  upper  regions  of  the  air  is  so  invitin;^  to  tbote 
who  wish  well  to  the  interests  of  science,  that,  being  lately  in 
Switzerland,  I  could  mt  resist  the  iaclination  I  felt  td  reach  the 
summit  of  Mount  Blanc.  One  of  the  motives,  however,  which 
prompted  the  attempt  was  much  weakened  by  the  consideration  that 
I  did  not  possess,  and.in  that  country  could  not  obtain,  the  instru- 

.  mcnts  that  were  requisite  for  many  of  the  experiments  which  I  was 
ansious  to  make ;  and  the  aniour  of  common  curiosity  was  ditni- 
nbhed  when  I  learned  that  Dr.  Faccard  and  his  guide,  who  in  the 
year  1786  had  reached  the  supposed  inaccessible  summit  of  the  hill, 
were  not  the  only  persons  who  had  succeeded  in  the  attempt ;  for 
that,  five  days  before  my  arrival  at  the  foot  of  the  mountain,  M.  de 
Saussure,  a  Professor  in  the  University  of  Geneva,  had  gained  the 
top  of  the  asceut.     But  while  I  was  informed  of  the  success  which 

'  had  attended  the  efforts  of  M.  de  Saussure,  I  was  told  of  the  diffi- 
culties and  dangers  that  accompanied  the  undertaking;  and  was 
often  assured,  with  much  laborious  dissuasion,  that,  to  ail  the  usual 
obstacles,  the  lateness  of  the  season  would  add  the  perils  of  those 
Biupendous  masses  of  snow  which  are  often  dislodged  from  tiie  steeps 
of  the  mountain,  together  with  the  hasard  of  those  frightful  chasms 
which  present  Immeasurable  ga\h  to  the  steps  of  the  traveller,  and 
tha  width  of  which,  was  luaurly  increasing.  M.  Bourrit,  whose  name 
Vol.  IX.  N"  II.  G 
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has  oiiten  been  announced  to  the  world  by  a  v&rie(y  of  tracts,  and 
by  many  excellent  drawings,  confirmed. the  account,  and  assured 
me  thut  he  himself  had  made  the  attempt  on  the  next  day  to  that  on 
which  M.  de  Saussure  descended,  but  was  obliged,  as  on  noany 
former  occasions,  to  abandon  the  enterprise.  Having  formed  my 
resolution,  I  sent  to  the  difierent  cottagers  of  the  vale  of  Chamoum, 
from  the  skirts  of  which  the  mountain  takes  its  rise,  to  inquire  if 
any  of  them  were  willing  to  go  wiih  me  as  my  assistants  and  my 
guides,  and  had  soon  the  satisfaction  to  find  that  10  were  ready  to 
accept  the  proposal.  I  engaged  them  all.  Having  nnnonnced  to 
them  my  intention  of  Setting  out  the  next  morning,  1  divided 
among  them  provisions  for  three  days,  together  with  a  kettle,  a 
chafling  dish,  a  quantity  of  charcoal,  a  pair  of  bellows,  a  couple  of 
blankets,  a  long  rppe,  a  hatchet,  and  a  ladder,  which  formed  the 
stores  that  were  requisite  for  the  journey.  After  a  night  of  much 
solicitude,  lest  the  summit  of  Mount  Blanc  should  be  covered 
with  clouds,  in  which  case  the  guides  would  have  refused  the  un- 
dertaking as  impracticable,  1  rose  at  five  in  the  morning,  and  saw, 
with  great  satisfaction,  that  the  mountain  was  free  from  vapour,  and 
that  the  sky  was  every  nhere  serene.  My  dress  was  a  white  fiannel 
jacket  without  any  shirt  beneath,  and  white  linen  trowsers  without 
drawers.  The  dress  was  white  that  the  sunbeams  might  be  thrown 
off;  and  it  was  loose,  that  the  limbs  might  he  unconfined.  Besides 
a  pole  for  walking,  I  carried  with  me  cramp  Irons  for  the  heels  of 
my  shoes,  by  means  of  which  the  hold  of  the  frozen  snow  is  firm, 
and  in  steep  ascents  the  poise  of  the  body  is  preserved.  My  guides 
being  at  length  assembled,  each  with  his  allotted  burthen ;  and  one 
of  them,  a  fellow  of  great  bodily  strength,  and  great  vigour  of 
mind,  Michael  Cachet  by  name,  who  had  accompanied  M^  d« 
Saussure,  having  desired  to  take  the  lead,  we.  ranged  ourselves  in  a. 
line,  and  at  seven  o'clock,  in  the  midst  of  the  wives,  and  childreoy 
and  friends,  of  my  companions,  and  indeed  of  the  whole  village  of 
Chamouni,  we  began  our  march.  The  end  of  the  first  hour  brought 
.  us  to  the  Glaciere  des  Boissons,  at  which  place  the  rapid  ascent  of 
the  mountain  first  begins,  and  from  which,  pursuing  our  course 
along  the  edge  of  the  rocks  that  form  the  eastern  side  of  this  frozen 
lake,,  we  arrived  in  four  hours  more  at  the  second  glaciere,  called 
the  Glaciere  de  la  Cote.  Here,  bylbe  side  of  a  stream  of  water 
which  the  melting  of  the  snow  had  formed,  we  sat  down  to  a  short 
repast.  To  this  place  the  journey  is  neither  remarkably  laborious, 
nor  exposed  to  danger,  except  that  name  should  be  given  to  the 
trifling  hazard  that  arises  from  the  stones  and  loose  pieces  of  the 
broken  rock  which  the  goats,  in  leaping  from  one  projection  to  an- 
other, occasionally  throw  down.  Our  dinner  being  finished,  we 
fixed  our  cramp-irons  to  our  shoes,  and  began  to  cross  the  glaciere; 
but  we  had  not  proceeded  lar  when  we  discovered  that  the  frozen 
snow  which  lay  in  the  ridges  between  the  waves  of  ice,  often  coi>- 
cealed,  with  a  covering  of  uncertain  strength,  the  fathomless 
chasmi  which  traverse  this  solid  tea  j  yet  the  danger  was  soon  ia  a 
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great  degree  removed  by  the  expedient  of  tying  ourseWea  together 
with  our  long  rope,  which  being  fastened  at  proper  distances  to  our 
waists,  secured  from  the  principal  hazard  such  as  mtght  fall  within 
the  openiDg  of  the  gulf.  Trusting  to  the  same  precaution,  we  also 
crossed  upon  our  ladder  witiiout  apprehension  such  of  tiie  chasms  as 
were  exposed  to  view;  and,  sometimes  stopping  In  the  middle  of 
the  ladder,  looked  down  in  safety  upon  an  abyss  which  baffled  the 
reach  of  vision,  and  from  which  the  sound  of  the  masses  of  ice  that 
we  repeatedly  let  fall  in  no  instance  ascended  to  the  ear.  In  some 
places  we  were  obliged  to  cut  footsteps  with  our  hatchet;  yet,  *on 
the  whole,  the  diffici'lties  were  far  from  great;  for  in  two  hours  and 
a  half  we  had  passed  the  glaciere.  We  now,  with  more  east;,  and 
much  more  expedition,  pursued  our  way,  having  only  snow  to  cross, 
and  in  two  hours  arrived  at  a  hut  which  had  been  erected  in  the 
year  1786  by  the  order,  and  at  the  expense,  of  M.  de  Saussure. 
The  hut  was  situated  on  the  eastern  side  of  a  rock  which  had  all  the 
appearance  of  being  rotten  with  age,  and  which  in  fact  was  in  a 
state  of  such  complete  decay,  that,  on  my  return  the  next  evening, 
I  saw  scattered  on  the  snow  many  tons  of  its  fragments,  which  had 
fallen  in  my  absence ;  but  the  ruin  was  not  on  the  side  on  which  the 
hut  was  built.  Immediately  on  ourarrival,  which  was  at  five  in  the 
afternoon,  the  guides  began  to  empty  the  hut  of  its  snow;  and  at 
seven  we  sat  down  to  eat ;  but  our  stomachs  had  little  relish  for  food, 
and  felt  a  particular  distaste  for  wine  and  spirits.  Water,  which  we 
obtained  by  melting  snow  in  a  kettle,  was  the  only  palatable  drink. 
Some  of  the  guides  complained  of  a  heavy  disheartening  sickness ; 
and  my  Swiss  servant,  who  had  accompanied  me  at  his  own  request, 
was  seized  with  excessive  vomiting,  and  the  pains  of  the  severest 
headach.  But  from  these  complaints,  which  apparently  arose  from 
the  extreme  llghlness  of  the  air  in  those  elevated  regions,  1  myself 
and  some  of  the  guides  were  free,  except,  as  before  observed,  that 
we  had  little  appetite  for  food,  and  a  strong  aversion  to  the  taste  of 
spirituous  liquors.  We  now  prepared  for  rest ;  on  which  two  of  the 
guides,  preferring  the  open  air,  thiew  themselves  down  at  the  en- 
trance of  the  hut,  and  slept  upon  the  rock.  1  too  wa^  desirous  of 
sleep }  but  my  thoughts  were  troubled  with  (he  apprehension  that, 
although  I  had  now  completed  one  half  of  the  road,  the  vapours 
might  collect  on  the  summit  of  the  mountain,  and  frustrate  all  my 
bopes.  Or  if  at  any  time  the  rest  I  wished  for  came,  my  repose 
was  soon  disturbed  by  the  noise  of  the  masses  of  snow  which  were 
loosened  by  the  wind  from  the  heights  around  me,  and  which,  ac- 
cumulating in  bulk  as  they  rolled,  tumbled  at  length  trom  the  pre- 
cipices into  the  vales  below,  and  produced  upon  the  ear  the  effect  of 
redoubled  bursts  of  thunder.  At  two  o'clock  I  threw  aside  my 
blankets,  and  went  out  of  the  hut  to  observe  the  appearance  of  the 
heavens.  The  stars  shone  with  a  lustre  that  far  exceeded  the  bright- 
ness which  they  exhibit  when  seen  from  the  usual  level ;  and  had  so 
little  tremor  in  their  light,  as  to  leave  00  doubt  on  my  mind  that,  if 
viewed  from  the  summit  of  the  mountain,  they  would  have  appeared  . 
G  2 
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u  fixed  points.  How  improved  ia  those  altitudes  troold  be  iiA 
aids  which  the  telescope  gives  to  vision ;  Indeed,  the  clearnew  of 
the  air  tras  such  as  led  Aie  to  think  that  Jupiter's  satellites  might  be 
dblingulshed  by  the  naked  eye ;  and  had  he  not  been  in  the  neigh- 
bourhood of  the  moon,  1  might  possibly  have  Succeeded.  He  con- 
tinued distinctly  visible  for  several  hours  after  the  sun  (vas  rken,  and 
did  not  wholly  disappear  till  almost  eight  At  the  time  I  rote,  mv 
tiiermometer,  which  was  on  Fahrenheit's  sdale,  and  which  1  bad 
hiyig  on  the  side  of  the  rock  without  the  hut,  was  8"  below  the 
fVeeking  point.  Impatient  to  proceed,  and  having  ordered  a  larg* 
quantity  of  snow  to  be  melted,  I  filled  a  small  cask  with  water  for 
my  own  use,  and  at  three  o'clock  we  left  the  but.  Our  route  vtai 
IcrcHS  the  snowj  but  the  chasms  which  the  ice  beneath  had  formed, 
though  less  numerous  than  those  that  we  had  passed  on  the  pre- 
ceding day,  embarrassed  our  ascent.  One  in  particular  had  op^ed 
ao  much  in  the  few  days  that  intervened  between  M.  de  Saussurc's 
expedition  and  out  own,  as  for  the  time  to  bar  the  hope  of  any  fur- 
ther progress ;  but  at  length,  after  having  wandered  with  much 
anxiety  along  its  bank,  1  found  aplace  which  I  hoped  the  ladder 
was  sufficiently  long  to  cross.  The  ladder  was  accordingly  tald 
down,  And  was  seen  to  rest  upon  the  opposite  edge,  but  Its  bearing 
did  not  exceed  an  inch  on  either  side.  We  DOW  considered  thai, 
should  we  pass  the  chasm,  and  should  its  Opening,  which  had  en- 
larged BO  much  ia  the  course  of  a  few  preceding  days,  iacreasc  in 
the  least  degree  before  the  time  of  our  descent,  no  chance  of  return 
remaioed.  We  also  considered  that,  if  the  clouds  which  so  often 
envelope  the  hill  should  rise,  the  hope  of  finding,  amidst  the  thick 
fisg,  our  way  back  to  this  only  place  in  which  the  gulf,  even  In  in 
present  state,  was  passable,  was  tittle  less  than  desperate.  Yet, 
after  n  moment's  pause,  the  guides  consented  to  go  with  me,  and 
We  cft)ssed  the  chasm.  We  had  not  proceeded  ftir  when  the  thirst, 
which,  since  our  arrival  in  the  upper  regions  of  the  air,  had  been 
atwavs  troublesome,  became  almost  intolerable.  No  sooner  had  f 
dtank  than  the  thirst  returned,  and  in  a  few  minutes  my  thnnt  be- 
came perfectly  dry.  Again  I  had  recourse  to  the  water,  and  again 
my  throat  was  parched.  The  air  itself  was  thirsty ;  its  extreme  of 
dryness  had  robbed  my  body  of  Us  moisture.  Though  cantinually 
drinking,  the  quantity  of  my  urine  was  almost  nothing ;  and  of  the 
little  there  Was,  the  colour  was  extremely  deep.  The  guides  wete 
equally  affected.  Wine  they  would  not  taste ;  but  the  moment  my 
back  was  turned,  their  mouths  Were  eagerly  applied  to  tny  cxsk  of 
water.  Yet  we  continued  to  proceed  till  seven  o'clock  j  when, 
having  passed  the  place  where  M.  de  Saussure,  who  was  provided 
with  a  tent,  had  slept  the  second  night,  we  sat  down  to  breakfast. 
All  this  time  the  thermometer  was  4°  below  the  freezing  point. 
We  were  now  at  the  foot  of  Mount  Blanc  itself;  for,  though  it  & 
usual  to  appljr  that  term  to  the  whole  assemblage  of  several  Succes- 
sive mountains,  yet  the  name  properly  belongs  only  to  a  smalt 
:   mountain  of  pyramidal  form  that  rises  from  a  narrow  plain  which 
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at  iill  times  is  covered  withsnoir.  Here  the  thioaeaa  of  .the  atmos- 
phere began  to  afieet  my  head  with  a  dull  and  heavy  pain.  1  also 
fiMind,  to  my  great  surpri&e,  aa  acute  aenaation  oi  pain,  very  diffe- 
rent from  tlut  of  weanness,  immediately  above  my  kuees.  Having 
finished  our  repast,  we  pursued  our  journey,  and  soon  arrived  at  a 
cbaim  which  could  not  hare  «](bted  many  days,  for  U  veas  not 
formed  at  the  time  of  M*  de  Saussuie's  ascent.  Misled  by  thia  lost 
circvmslance,  fur  we  concluded  that,  as  lie  had  seen  uo  rents  what* 
ever  from  tlie  time  that  he  passed  the  pkce  where  he  slept  the 
■econd  night,  none  were  likely  to  be  formed,  we  had  left  our  ladder 
about  a  Uague  behind  ;  but  as  the  chasm  was  far  from  wide,  we 
passed  it  on  the  poles  that  we  used  for  walking;  an  expedient  which 
BUggcsted  to  ne  that  the  length  of  our  ladder  might  he  easily  in- 
ovased  by  the  addition  of  several  potea  laid  parallel  and  fostened  t9 
iU  ead ;  and  that  the  hazard  of  fiodiog  our  retreat  cut  off  from  the 
enlargement  of  the  chasms  might  by  this  means  be  naalerially 
(Kmiaished.  At  this  place  I  had  an  opportunity  of  measuring  the 
height  uf  the  aoow  wnich  had  fallen  ouring  the  preceding  winter, 
and  which  was  distiBguisbed  by  its  superior  whiteiMsa  from  that  of 
the  former  year.  1  found  it  to  be  fire  feet.  The  snow  of  each 
psfticular  year  appeared  as  a  separate  atnttum ;  that  which  was  more 
than  a  tweWeoKOth  old  was  perfect  icej  while  that  of  the  last 
winter  was  &st  aj^roaching  to  s  siupilu  state.  At  length,  after  a 
difficult  ascentu  which  lay  among  precipices,  and  during  which  wa 
were  often  obliged  to  employ  tlw  batdiet  in  making  a  footing  for 
our  feet^  we  reached  and  reposed  ourselves  upon  a  narrow  fiat  which 
ia  the  hut  of  three  from  the  foot  of  the  small  mountain,  and  which, 
according  to  M-  de  Saussure,  is  but  1 50  jathoms  below  the  level  of 
the  summit.  Upon  this  platfbrin  1  found  a  beautiful  dead  butterfly, 
the  only  appearance  which,  from  the  time  I  entered  on  the  snow,  I 
had  seen  of  any  animal.  The  pernicious  effects  of  the  thinness  of 
the  air  were  now  evident  on  us  all ;  %  desire,  almost  irreiiistiblc,  of 
deep  came  on.  My  spirits  had  left  me;  sometimes  indifferent  as 
to  the  event,  I  wished  to  lie  down  ;  at  others,  I  blamed  myself  for 
the  expedition;  and,  though  just  at  the  summit,  had  thoughts  of 
turning  back,  without  accomplishing  my  purpose.  Of  my  guides 
awny  wa%  in  a  worse  situation ;  for,  eanauated  hy  excessive  vomit, 
ing,  they  seemed  lo  have  lost  all  strength,  both  of  mind  and  body. 
But  shame  at  length  came  to  our  relief.  J  drank  the  last  pint  of 
water  that  was  left,  and  found  myself  amazingly  refreshed.  Yet  the 
pain  IB  my  knees  had  increased  so  much,  that  at  the  end  of  every  20 
or  SO  paces  1  was  obliged  to  rest  till  its  sharpness  was  abated.  My 
lun^  with  difficulty  performed  their  office,  and  my  heart  was 
aflected  with  violent  palpitation.  At  last,  however,  but  with  a  sort 
oi  apathy  which  scarcely  admitted  the  sense  of  joy,  we  reached  the 
aummit  of  the  mountain ;  when  six  of  ray  guides,  and  with  them 
toy  servant,  tlirew  themselves  on  their  faces,  and  where  imme- 
diately asleep,  I  envied  them  their  repose ;  but  my  anxiety  to 
obtain  a  good  observation  for  the  latitude  subdued  my  wishes  ibr 
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indulgence.  The  time  of  my  arrival  was  half  an  hour  after  ten; 
■o  that  the  hours  which  had  elapsed  from  our  departure  from  Cha- 
mouni were  only  27^,  10  of  which  we  had  passed  in  the  hut.  The 
■umniit  of  the  hill  is  formed  of  snow,  which  spreads  into  a  sort  of 
plain  which  is  much  wider  froin  E.  1o  W.  than  from  N.  to  S.>  and 
in  its  greatest  width  is  perhaps  30  yards.  The  snow  is  every  where 
hard,  and  in  many  places  is  covered  with  a  sheet  of  ice.  When 
the  spectator  begins  to  look  round  him  from  this  elevated  height,  a 
confused  impression  of  immensity  is  the  first  effect  produced  upon 
his  mind;  but  the  blue  colour,  deep  almost  to  blackness,  of  the 
canopy  above  him  soon  arretts  bis  attention.  He  next  surveys  the 
mountains ;  many  of  which,  from  the  clearness  of  the  air,  are  to 
his  eye  within  a  stone's  throw  from  him ;  and  even  those  of  Lom- 
bardy  (one  of  which  appears  of  an  altitude  but  little  inferior  to  that 
of  Mount  Blanc)  seem  to  approach  his  neighbourhood :  while  on 
the  other  side  the  vale  of  Chamouni  glittering  with  the  sunbeams  is 
to  the  view  directly  below  his  feet,  and  affects  hts  head  with  giddi- 
ness. On  the  other  hand,  all  otjects  of  which  the  distance  is  great* 
and  the  level  low,  are  hid  frotn  his  eye  by  the  blue  vapour  which 
intervenes,  and  through  which  I  could  not  dbcem  the  Lake  of 
Geneva,  though  at  the  height  of  15,700  English  feet,  which,  ac* 
cording  to  M.  de  Saussure,  was  the  level  on  which  I  stood,  even 
the  Mediterranean  Sea  must  have  been  within  the  line  of  vision. 
The  air  was  still ;  and  the  day  so  remarkably  fine,  that  1  could  not 
discover  in  any  part  of  the  heavens  the  appearance  of  a  single  cloud. 
As  the  time  of  the  sun  passing  the  meridian  now  approached,  I  pre- 
pared to  take  my  observation.  I  had  with  me  an  admirable  Hadley^ 
sextant,  and  an  artificial  horizon,  and  I  corrected  the  mean  refrac- 
tion of  the  sun's  rays.  Thus  I  was  enabled  to  ascertain  with  accu- 
racy that  the  latitude  of  the  summit  of  Mount  Blanc  is  45°  49*  59^ 
North. 

I  now  proceeded  to  such  other  observations  as  fhe  few  instruments 
which  I  had  brought  permitted  me  (o  make.  At  twelve  o'clock 
the  mercury  in  the  thermometer  stood  at  SS"  in  the  shade ;  at  Cha- 
mouni, at  the  same  hour,  it  stoo<}  when  in  the  shade  at  J9P.  I  tried 
the  effect  of  a  burning  glass  on  paper,  and  on  a  piece  of  wood, 
which  I  had  brought  with  me  for  the  purpose,  and  found  (contrary, 
I  believe,  to  the  generally  received  opinion)  that  its  power  was  much 
greater  than  in  the  lower  regions  of  the  air.  Having  continued  two 
hours  on  the  summit  of  the  mountain,  I  began  my  descent  at  half 
an  hour  after  twelve.  I  found  that,  short  as  my  absence  had  been, 
many  new  rents  were  opened,  and  that  several  of  those  which  1  had 
passed  in  my  ascent  were  become  considerably  wider.  In  less  than 
six  hours  we  arrived  at  the  hut  in  which  we-had  slept  the  evening 
before,  and  should  have  proceeded  much  further  down  the  moun- 
tain had  we  not  been  afraid  of  passing  the  Glaciere  de  la  Cot^  at 
the  close  of  the  day,  when  the  snow,  from  the  effect  of  the  sun- 
beams, was  extremely  rotten.  Our  evening's  repast  being  finished, 
I  ivas  soon  asleep ;  but  in  a  few  hours  I  was  awakened  with  a  tor- 
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menting.pBia  in  my  face  and  eyes.  My  face  was  one  continued 
blister,  and  my  eyes  I  was  unable  to  open ;  nor  was  1  without  ap- 
prehensioos  of  losing  my  sight  for  ever,  till  my  guides  told  me  that 
if  1  had  condescended  to  ii^ve  lakeo  their  advice  of  wearing,  as 
they  did,  a  mask  of  black  crape,  the  accident  would  not  have  be- 
hliea  me,  but  that  a  few  days  would  perfectly  restore  the  use  of  my 
eyes.  After  1  had  bathed  them  with  warm  water  for  half  an  hour, 
I  found  to  my  great  satisbciion  that  I  could  open  them  a  little,  on 
which  X  determined  upon  an  instant  departure,  that  1  might  crou 
the  Glaciere  de  la  Col6  before  the  sun  was  risen  sufficiently  high  for 
hs  beams  to  be  strongly  reflected  from  the  snow.  But  unluckily  the 
BUD  was  already  above  the  horizon ;  so  that  the  pain  of  farcing  open 
nv  eyes  in  the  bright  sunshine,  in  order  to  avoid  the  chasms,  and 
other  hazards  of  my  way,  rendered  my  return  more  irksome  than  my. 
ascent.  Fortunately  one  of  the  guides,  soon  after  I  had  passed 
the  glaciere,  picked  up  in  the  snow  a  pair  of  green  spectacles, 
which  M.  Bourrit  had  lost,  and  which  gave  me  wonderful  relief. 

At  eleven  o'clock  on  Aug.  10,  after  an  absence  of  52  hours,  of 
which  20  were  passed  in  the  hut,  I  returned  again  to  the  village  of 
Cliainouni.  From  the  want  of  instruments  (the  scale  of  the  baro- 
meters I  had  being  gradualsd  no  lower  than  20  inches,  which  was 
not  sufficiently  extended)  the  observations  I  made  were  but  few. 
Yet  the  effects  which  the  air  in  the  heights  I  visited  produced  on  the 
human  body  may  not  perhaps  be  considered  as  altogether  uninle- 
Ksting,  nor  will  the  proof  I  made  of  the  power  of  the  lens  on  the 
summit  of  Mount  Blanc,  if  confirmed  by  future  experiments,  be 
regarded  as  of  no  account  in  the  theories  of  light  and  heat.  At  any 
rate,  the  having  determined  the  latitude  of  Mount  Blanc  may  asutt 
in  some  particulars  the  observations  of  such  persons  as  shall  visit  it 
in  future ;  and  the  knowledge  which  my  journey  lias  afforded,  in 
addition  to  that  which  is  furnished  by  M.  de  Saussure,  may  facilitate 
the  ascent  of  those  who,  with- proper  instruments,  may  wish  to 
jnake  in  that  elevated  level  experiments  in  natural  philosophy.* 


Article   II. 

On  the  Acids  cotttaiTied  in  the  Juice  sf  the  Stems  of  Rhulard. 
By  M.  Donovan,  Esq. 

DuRiNS  nay  investigation  of  the  nature  and  combinations  of  the 
sorbic  acid,  I  had  occasion  to  examine  a  great  variety  of  vegetable 

•  Aa  (he  ■nmmil  or  Monal  Blue  bean  n-om  Veochatel  by  the  comiius  30°  54' 
07''  W.,  b;  usiaf-  the  diOerence  of  Utllude  and  (he  (rue  bearlni;,  the  loDgilade  la 
ipaee  ii  S'  10"  W.  of  Nmchaiel,  and  coBtcquently  !■>  6'  W  £.  from  GrMnwieh. 
(See  AnnaU  «/  PhUstafky,  <t.  S&i.) 
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juices ;  amongst  the  rest,  that  of  the  rhubard  plant  Dceupied  mj 
attention. 


Mr.  Headenon  has  lately  examined  llus  juice  i  aod  be  announcei 
that  he  has  discovered  in  it  a  new  and  peculiar  acid,  which  be  calk 
therheumic. 

There  are  some  facts  with  which  I  am  aoquaialed,  and  loiDe 
objections  to  the  conclusioDs  drawn  by  that  geotlemau,  that  seened 
necessary  to  be  considered  before  the  rheumic  acid  can  be  admitted 
aa  a  distinct  substance.    These  I  shall,  therefbre,  state. 

In  my  experiments  I  found  the  predominant  acid  id  the  stalks  nf 
rhubarb  to  be  malic,  but  there  was  also  a  quantity  of  the  soibie 
present.  No  other  acid  manifested  itself;  but  as  I  was  not  iDvcs^ 
tigating  with  the  design  of  discovering  a  new  one  in  the  plaut,  I  da 
not  pretend  to  gay  that  it  contained  no  other. 

Of  the  presence  of  these  acids,  Mr.  Henderson  does  not  appear 
to  have' been  aware ;  but  he  found  reason  to  suppose  that  citric  acid 
is  one  of  the  component  parts  of  the  juice.  When,  therefore,  h« 
saturated  the  acid  juice  with  lime,  he  obtained  malate,  sorbate,  and 
citrate  of  lime,  all  of  whioh  are  inscdubla  salts  i  and  when  this 
powder  was  acted  on  by  sulphuric  acid,  the  result  was  a  nixturcof 
sorbic,  malic,  andoitric-aoids. 

when  the  juice  was  saturated  with  chalk,  a  supennalate  nf  lime 
was  formed  j  bqt  this  being  soluble,  it  might  have  been  washed 
away  during  the  edulcoralion  of  the  precipitats. 

Beside  the  acids  naturally  contained  in  the  juice,  there  are  othen 
introduced  by  the  process.  The  mixed  salts  of  lime,  already  ito- 
ticed,  were  decomposed  by  sulphuric  acid,  which,  as  during  the 
subsequent  evaporation,  it  charred  the  vcgMable  portion,  must  Iwve 
been  in  excess.  Hence  sulphuric  acid,  along  with  those  already 
mentioned,  would  adulterate  the  product.  Durisg  the  charring,  a 
quantity  of  acetio  acid  must  also  have  been  produced. 

By  employing  the  other  method  proposed  by  Mr.  Henderson  of 
combining  the  acid  juice  with  lead,  and  acting  on  the  compound 
with  nitric  acid,  we  give  origin  to  new  impurities,  such  aa  nitric, 
oxalic,  and  perl^ps  ortier  vegetable  acids. 

Thus  in  the  resuhing  fiuid  obtained  by  the  proposed  processes 
there  may  be  malic,  sorbic,  citric,*  sulphuric,  acetic,  nitric,  and 
oxalic  acids.  And  from  the  great  solubility  of  the  crystals  supposed 
to  he  rheumic  acid,  it  appears  thatth^y  could  not  be  formed  unless 
in  a  highly  concentratea  solution.  Hence  rccry stall Ization  would 
not  entirely  exclude  the  adulterating  adds;  and  some  of  them 
would  even  be  present  in  the  solid  form- 
Several  salts  formed  duripg  this  process  would  still  further  io- 
quinate  the  substance  supposed  to  be  the  pure  acid.  Thus  malate, 
sorbate,  citrate,  and  sulpnate  of  lime,  are   soluble  in  the  acids 

of  litric  scU  IhsB  lb* 
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present  ia  ^  rewttipg  liquor,  and  might  be  obtaioed  by  '«v^)or»-< 
tioQ  in  a  ciysialline  form.  Other  salts  might  also  tiav«  beea  peseot. 
Mr.  Hendersm  Do  doubt  satisfied  himself  that  these  acid  crystals 
eould  Dot  have  beeu  tbosa  which  he  conaidered  as  the  rheumic  acid. 

1  examined  the  juice  af  the  atalks  of  rhubarb  within  the  last 
moatl).  The  sorbic  acid  had  disappeared  on  account  of  the  lateQen 
of  tha  aeason ;  the  walio  was  present,  but  1  could  find  mo  other.  I 
do  not,  however,  hence  [vesuma  to  o9er  any  thing  oppoaing  the 
(ttteinents  of  Mr.  Hendeisoo,  The  rheuraic  acid,  like  the  sorhic, 
eajsht  have  disappeared.  It  is  apparent  that  Mr.  HendersiH)  ol>- 
taitt^  malate  of  line  io  hi»  process ;  for  he  found  that  even  when 
the  juice  contained  much  more  chfdk  than  it  could  dissolve,  the 
au^rpetant  liquor  still  reddened  litmus.  And  tailing  every  thing 
into  consideration,  it  is  plain  that  as  the  compounds,  from  the  pro. 
perties  of  which  the  peculiar  nature  of  the  new  acid  has  beco  in-> 
ferred,  were  fbroied  by  means  of  a  mixture  of  several  acida,  they 
eaonot  be  looked  on  as  decisive  in  the  question. 

Mr.  Henderson  cooceives  that  the  new  acid  exists  in  the  plant  in  - 
eombination  with  ammonia.  But  it  should  be  considered  that  ex-> 
tmetive  matter  imd  lime  were  presented  to  each  other,  and  ihat  by 
tbp  mutual  action  of  these  substances  ammonia  is  always  produced. 

These  observations  I  have  been  induced  to  make,  as  the  ingenious 
and  candid  author  of  the  paper  on  which  I  comment  acknowledges 
Imperfectiwis  in  bis  process,  and  expresses  a  wish  that  some  other 
person  might  assist  htm  in  the  examination  of  this  subject.  The 
laweeding  might  probably  beitf  some  advantage. 


Article  III. 


On  the  Compositwa  (^  the  Tap<m ;  ih£  Separatum  {/*  Silica  and 
Oxide  of  Taatalum  j  und  some  further  Expmmenis  <m  the  Com- 
position  of  Oreanic  Bodies.  By  Jacob  Berzelius,  M.D.  F.R.S. 
Professor  of  C^enustry  at  Stockholm. 

(To  Dr.  Thomson.) 
SIR,  Sttekkom,  Dtc  s,  1816. 

In  thfl  Dumber  of  the  Artnah  af  Philosophy  for  October  a  very 
pelebratcd  mineralogist,  Mr.  Gregor,  has  communicated  some  cxt 
perimenta  on  the  oompwitioo  of  the  topax.  He  has  drawn  as  4 
conclusion  that  this  stone  contains  potash.  1  have  made  many  ex- 
perimenta,  at  you  know,  on  this  mineral ;  and  1  consider  myself  as 
hsving  ascertained  its  true  chemical  constitution.  At  the  same 
time  I  did  not  try  to  discover  alltali  io  it ;  because  in  my  analyses  of 
tt,  though  often  repeated,  I  never  experienced  any  other  loss  than 
that  which  is  alm(»t  unavoidable  in  experiuKUts  of  that  nature. 
After  reading  Mr.  Gregor's  letter,  I  thought  it  necessary  to  make  tt 
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new  analysis  of  the  topaz,  directing  my  prlDcipal  attention  to  the 
extraction  of  potash  from  it. 

1  pulverized  in  an  agate  mortar  a  fine  crystal  of  yellow  topae 
from  Brazil,  and  expoaed  to  a  red  heat  a  mixture  of  three  gramme? 
(46j-  grains)  of  it  with  12  grammes  of  carbonate  of  barytes.  The 
mass  was  then  put  into  a  plalinam  cup,  and  treated  with  muriatic 
acid,  which  dissolved  it  without  the  diseogsgement  of  any  carbonic 
acid,  leaving  no  other  residue  but  pure  silica,  li>to  the  solution  I 
poured  sulphuric  acid  as  long  as  any  precipitate  fell,  atid  even  added 
an  excess  of  that  acid,  and  then  evaporated  the  liquid  till  a  portion 
of  this  excess  wa^  driven  off.  The  residue  was  digested  with  water 
for  24  hours,  and  the  liquid  then  precipitated  by  carbonate  of  am- 
monia added  in  excess.  The  filtrated  liquid  was  evaporated  to  diy- 
Dess,  The  sulphate  of  ammonia  thus  obtained  was  put  into  a  pla- 
tinum crucible,  exactly  weighed,  and  exposed  to  the  heat  of  a  spirit 
of  nine  lamp.  The  ammoniacal  salt  was  volatilized,  and  left  upon 
the  sides  of  the  crucible  reddish  stains,  besides  a  trace  of  a  saline 
natter  at  the  bottom.  The  crucible  had  gained  only  six  milli- 
grammes (0-W24  graia).  I  poured  water  into  it.  The  red  stains 
were  not  attacked;  but  the  saline  matter  was  dissolved.  The  small 
quantity  of  liquid  thus  obtained  was  divided  into  two  portions.  The 
one  was  evaporated  to  dryness,  and  the  saline  residue  examined  by 
the  microscope.  The  crjstals  were  irregular,  and  confounded 
tt^ether;  anil  none  of  them  bore  any  resemblance  1o  sulphate  of 
potash.  When  dissoKed  in  water,  and  mixed  with  tartaric  acid,  I 
could  perceive  no  trace  of  supertartrate  of  potash.  The  other  por- 
tion, being  mixed  with  ammonia,  let  fall  alumina.  Hence  it  is 
evident  that  the  salt  under  examination,  at  least  the  greatest  part  of 
it,  was  sulphate  of  alumina.  1  shall  not  determine  whether  it 
might  contain  any  trace  of  alum,  as  it  is  evident  that  this  can  have 
DO  influence. 

I  consider  this  experiment  ft  a  decisive  proof  that  potash  does  not 
belong  to  the  chemical  constitution  of  the  topaz,  and  that,  if  we 
find  traces  of  that  alkali  in  topazes  of  certain  districts,  it  can  only 
be  considered  as  one  of  those  foreign  substances  with  which  minerals 
are  so  frequently  mixed.  It  can  scA^ely  be  doubted  that  topazes 
exist  mixed  with  traces  of  felspar,  just  as  there  are  crystals  of  nitre 
mixed  with  common  salt,  without  our  drawing  as  a  conclusion  from 
this  that  muriatic  acid  is  a  constituent  part  of  crystallized  saltpetre. 

You  will  permit  me,  perhaps,  to  add  an  observation  with  respect 
to  the  existence  of  these  traces  of  sulphate  of  alumina,  although 
the  liquid  had  been  precipitated  by  an  excess  of  carbonate  of  am- 
monia.  The  cause  of  it  is,  that  alumina  is  not  absolutely  insoluble 
in  ammonia.  Caustic  ammonia  dissolves  a  considerable  quantity  of 
it.  A  gros  {7'2  grains)  of  caustic  ammonia  dissolves  a  large  piece 
of  alum  without  leaving  any  residue,  and  the  alumina  dissolved  by 
ammonia  is  not  precipitated  till  after  a  long  continued  ebullition. 
Carbonate  of  ammonia,  on  the  other  hand,  dissolves  so  little  alu- 
mina, that,  unless  we  add  a  great  excess  of  it,  tlie  dissolved  ptMtioM 
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may  be  neglected  altogether,  A  great  excess,  .however,  dbsolves  a 
little,  though  tlie  portion  be  still  small ;  and  this  was  the  cause  of 
the  phenomenon  which  occurred  in  my  analysis.  From  this  we  may 
judge  to  what  mistakes  we  are  liable  when  we  employ  salammoniac 
to  precipitilte  alumina  from  caustic  potash. 

.  Onb  of  your  correspondents  has  asked  the  method  of  separatiug 
silica  from  oxide  of  tantalum.  The  separation  of  these  two  bodies 
is  much  more  difficult  than  would  be  believed  at  first.  The  oxide 
of  tantalum  treated  by  an  alkali  is  soluble  in  ac!^,  just  as  happens 
to  the  silica ;  while  a  portion  of  the  silica,  on  the  other  hand,  remains 
undissolved  in  combination  with  the  oxide  of  tantalum.  You  will 
see  in  my  analyses  of  the  yttro-tantalites  how  soluble  the  oxide  of 
tantalum  is  in  acids.  The  only  method  by  which  I  conceive  these 
two  substances  can  be  separated  is  the  following ; — Fuse  the  oxide 
of  tantalum  with  bisulphate  of  potash.  Wash  off  the  soluble  portion 
of  this  mixture  by  means  of  boiling  water.  Theti  dissolve  the  oxide 
of  tantalum  by  means  of  quadroxalate  of  potash,  which  must  be 
boiled  for  a  considerable  time  over  it.  The  silica  remains  undis- 
solved, though  still  retainmg  a  little  oxide  of  tantalum. 


I  shall  here  make  a  small  addition  to  the  analyses  of  organic 
bodies  which  I  communicated  to  yuu  some  years  ago ;  though  1  have 
not  been  able  hitherto  to  prosecute  the  subject  much  further. 
Formic  acid,  neutralized  by  the  oxide  of  lead,  gives  a  formialt 
composed  of 

Formic  acid 25*12   ....  100 

Oxide  of  lead 7y'88   298-1 

Hence  the  capacity  of  that  acid  £pr  saturation  is  21*314.  Ana- 
lysed in  the  same  way  as  the  other  acids  were,  100  parts  of  it  were 
Jound  to  consist  of 

Hydrogen    2-807 

Carbon     32-970 

Oxygen    64-223 

These  numbers  correspond  very  nearly  with  the  formula  2  H  + 
S  C  +.  S  O,  wbicb  supposes  the  composition  as  follows  :— 

Hydrogen 2-S4 

Carbon 32-40 

Oxygen 64-76 

'  There  is  in  my  result  a  small  excess  of  carbon  amounting  to  about 
half  a  per  cent.  I  propose  to  repeat  this  experiment  as  soon  as  I 
have  leisure  to  recommence  my  investigations  on  the  composition 
of  organic  bodies.  The  comparison  of  the  composition  of  the 
following  acids  is  carious  enougii : — 
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o  c         H 

Cfawlieatad  ., 3  +-    2+      i 

FoiBjio  acid , . , .  3  -f     8  +     2 

Sttccioio wid    ...,,8+    4+    * 

Acetic  acid ,,,,,$+     4-(-     6' 

Gallic  acid ' 3+     6+     6 

Benzoic  acid    3  +    IS   +   12 

You  will  excuse  me  for  not  having  adopted  your  correction  of 
toy  analysis  of  oxnljc  a^Id.  Let  it  be  shown  by  experiment  that 
oialic  acid  gives,  more  water  when  decomposed  than  1  found,  and 
1  will  give  up  the  point  immediately.  You  have  no  doubt  observed 
that  other  chemists  have  gone  to  the  other  estremlty,  that  of  deny- 
ing the  existence  of  hydrogen  altogether  in  oxalic  acid,  and  of 
considering  it  a3  corhonous  acid.  But  that  idea  does  not  appear 
probable  to  me.  1  am,  &c. 

Jacob  ^h.%Z9i.l0S. 


Article  IV. 

To  Jirtd  the  Heights  of  Mountains  with  ike  Barometer,  by  Means 
«f  a  Table  ef  Compound  •Interest.  By  Adim  Andcnon,  Esq. 
Hector  of  the  Perth  Academy. 

(To  Dr.  Thomson,) 

DEAR  SIR, 

The  usual  method  of  fioding  the  altitudes  of  mountaias  with  the 
barometer,  by  means  of  a  table  of  logarithms,  being  founded  on  the 
principle  that  the  density  of  the  air  decreases  in  a  geometrical 
ratio,  while  the  corresponding  4eiglits  Increase  in  an  arithmetical 
progression,  or,  in  other  words,  that  the  heights  are  the  logarithtna 
of  the  densities,  it  occurred  to  me  that  a  table  of  compound  in< 
terest  might  be  conveniently  substituted  for  a  table  of  logarithms 
when  the  latter  could  not  he  procured ;  more  especially  as  all  the 
amounts  necessary  may  be  obtained  in  a  few  minutes  by  the  actual 
involution  of  the  amount  of  IL  for  a  year. 

A  table  of  the  amount  of  ll.  compound  interest  is  <^vious)y  t 
system  of  logarithms  the  base  of  which  is  the  amount  of  ll.  for  a' 
year,  and  the  successive  years  a  series  of  logarithms  the  numbers 
corresponding  to  which  are  the  opposite  amounts.  Hence  the  ex- 
pression for  the  difference  of  altitude  between  two  stations  may 
cosily  be  reduced  from  Btigg's  logarithms  to  what  may  be  called  m- 
terest  logarithms,  by  help  of  the  weU-)cDOwo  property  that  in  di£^ 
lent  systems  the  logarithms  of  the  same  number  are  iovereely  as  the 
logarithms  of  the  baMs  of  the  syatesu,  th«  latter  being  titken  ac* 
cording  to  any  system  whatever. 

D.n.iized  by  Google 


181M        MahodtfjiBdingihtRei^UffMoanitSm.         IW 
Let  H»  tbeicibre,  denote  the  difiertiDce  of  altitud«  ia  fatfaotns 

between  two  staiioos,  and  let  D  and  d  be  the  densities,  or  lengthi 

of  the  barometrical  columns,  both  being  corrected  for  temperature; 

al«o  let  L  repreient  Brigg's  It^stithms,  and  I  the  interest  logarithms.  . 

Then  by  tbe  ordinary  formula,  if  the  temperature  of  the  air  be 

disregarded, 

H  a:  10,000  [L.D  -  L.d]. 

But  L .  D  :  / .  D  ::  log.  amount  U.  for  s  year  :  log.  10. 

Which,  if  the  rate  bs  taken  at  five  per  cent.,  and  the  logaritbmt 

of  the  two  basett  according  t«  t)ie  common  aystem,  becomes 

L.DW.D:.  L.  105:L.10 

That  is,  L  .  D  :  I .  D  ::  ■0211898 :  1 

And  L  .  D  =  -021 1893  X  /  .  D 

Inlike  manner,  h .  d  =  -OSllSSS  )(.  l.d 

Therefore,  H  a  10,000  [L .  D  —  L  .  d]  c=  10,000  x  '021 1893 

{l.O  -  l.ttl  =  2U'B93[i.D-  ;.d3->  212  P.D-  i.<fl 

nearly  (l). 
Tbe  Wt  etprenioQ  may  be  reduced  to  a  form  mere  coifteaient 

fiw  calculatioa,  by  asiuming  H  ts  212  I .  {-^j  (j). 

The  Constant  quantity  2 1 2,  being  the  same  as  the  number  for  the 
boiling  point  of  Fahrenheit's  scale,  is  as  eauly  recollected  as  the 
linmber  10,000  in  the  Ordinary  formula,  when  Brigg's  logarithms 
are  employed. 

Having  thus  deduced  a  general  expression  for  H  in  terms  of  in- 
terest togiarithms,  I  shall  now  illustrate  the  f(#mula  by  exaiApIe. 
Before  doing  this,  however,  it  will  be  necessary  to  subjoin  the 
amounts  of  I  /.  for  a  few  successive  yean  as  a  groundwork  for  calcu- 
lation.  If  the  first  formula  be  used,  these  amounts,  with  the  years 
corresponding  to  tbem,  may  be  taken  from  any  continuous  part  of 

the  table;  for  shice  L  . (=^)  j=  V  ■  (t)  =  L.  D  -  L  .  rf,  the 
mieaber  n  being  any  number,  integral  or  fractional,  it  is  evident 
that  if  D  and  ^  are  loo  great  to  be  found  in  the  table,  as  will  gene^ 
nlly  be  tke  case,  It  will  answer  equally  well  to  take  cfHTas ponding 
parts  of  them.  This  reduces  the  range  of  amounts  necessary  to 
very  narrow  limrti.  As  the  height  of  the  mercurial  column  at  the 
lower  station  is  aeldosa  the  double  of  its  height  at  the  upper,  it  will 
be  HufBcient,  in  most  cases,  to  make  the  table  extend  from  the 
amount  for  one  year  to  the  amount  for  IS  yeai^.  The  following 
table,  however,  is  extended  as  tar  as  the  amount  for  20  years,  and 
wU  MMwat  for  findii^  fmy  altitude  not  exceeding  25)000  feet. 
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Ytmn. 

Amonots 

Ymm. 

AmomtM. 

1 

ro5 

11 

1-71034 

2 

1-1025 

12 

1 -79586 

3 

1 -15762 

IS 

1 -88565 

4 

1-21551 

14 

1-97993 

5 

1-27628 

15 

2-07893 

6 

1-3WI0 

16 

2-18287 

7 

1-40710 

17 

2-29202 

s 

r477-15 

18 

2-40C62 

9 

1-55133 

19 

2-52695 

10 

1-62895 

20 

2-65S30 

To  make  the  example  as  simple  as  possible,  it  may  be  proper,  m 
the  first  place,  to  suppose  a  case  in  which  corresponding  parts  of  the 
□umbers  expressiog  the  heights  of  the  barometrical  columns,  are 
found  among  the  amounts  exactly.  Thus,  let  the  height  of  the 
barometer  at  the  lower  station  be  28-142  io.,  and  at  the  upp«-2b 
in. ;  if  each  be  divided  by  20,  we  oMaio  l-407t  and  1-05,  which 
are  the  exact  amounts  for  seven  years  and  one  year ;  but  these  latter 
numbers beingthe  logarithms  of  the  former, 

H  =  212[KD  -  i.d]  =  212  X  7  -  1  =  1272  fathoms. 
If  formula  (2)  be  used^  which,  in  most  cases,  will  be  more  con- 
venient, 
H  =  212  X  l(^)  =  212  X  t(^^}  =  212   X   /  .  (1-3401) 

s=  212  X  6  =  1272  fathoms.    I'he  result  hy  Bri^s  l<^arithms  is 
1271*357  fathoms. 

Next,  let  a  case  be  taken  in  which  neither  the  barometrical 
heights  themselves,  nor  corresponding;  parts  of  them,  can  be  found 
in  the  table  exactly:  thus,  employing  the  data  of  the  above 
example,  and  taking  -^Vth  instead  of  ^th  of  the  heights  of  the 
barometrical  columns,  we  obtain  2-34517  and  1-75.  As  neither  of 
these  numbers  is  found  among  the  amounts,  we  must  take  the  years 
corresponding  to  the  next  lowest  for  both,  and  then  find  a  propor- 
tional part  for  the  excess  of  each.  The  next  lowest  among  the 
atnounls  to  2-3-1517  is  2-29202,  the  amount  for  17  years,  and  the 
diflerence  is  -05315 ;  also  the  excess  of  the  next  highest,  viz. 
2-40662,  above  229202  is -1146, 

And  '1146  :  -05315  ::  1  :  '4638. 
Hence  2-3451?  of  amount  corresponds  to  17-46378  years. 
Id  like  manner,  it  will  be  found  that  1'75  amount  corresponds  to 
11-46374  years. 
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Therefore  H  =  212  x  17-46378  —  1I'46S74  =  212  x 
6-00004  =  1272-008  fcthoms. 

The  difierence  between  the  two  results,  which  a  very  inconsider- 
able, arises  from  the  proportlooal  parta  being  calculated  on  the 
supposition  that  the  amounts,  as  well  as  the  logarithms,  or  yean 
corresponding  \o  them,  increase  in  an  arithmetical  progression. 
This,  though  in  no  case  strictly  true,  will  seldom  lead  to  an  trtot 
of  half  a  fathom  in  the  altitude,  a  degree  of  accuracy  which  b 
certainly  greatly  within  the  limits,  furnished  by  the  physical  data  of 
the  problem,  A  practical  rule  for  finding  the  height  in  fathoms  may 
be  given  in  the  following  words: —  ' 

Divide  the  height  of  the  barometrical  column  at  the  lower  station 
by  its  height  at  the  upper  station,  extending  the  division  as  fer  ai 
the  (lata  admit;  search  for  the  quotient  among  the  amounts  of  t^ 
at  five  per  cent,  compound  interest,  and  the  years  corresponding  to 
it  being  multiplied  by  212,  will  be  the  ditference  of  altitude  be- 
tween the  two  stations  in  fathoms. 

On  the  whole,  though  the  method  which  I  ha?e  proposed  for  cal- 
culating heights  by  barometrical  measurements  must  often  be  more 
tedious  and  intricate  than  the  ordinary  method  by  logarithms,  it  has 
this  important  advantage,  that  all  the  elements  of  the  calculatioa 
may  be  laid  down  on  a  small  slip  of  paper,  or  obtained  in  a  few 
minutes  by  the  involution  of  1-05.  It  may,  therefore,  be  regarded 
«S  a  convenient  substitute,  in  certain  cases,  for  the  ordinary  method  ; 
and  in  this  point  of  view  alone  I  have  been  induced  to  submit  it  to 
your  consideration. 

I  am,  dear  Sir,  with  mach  regard  and  esteem, 

Yours  sincerely, 

rtrthJcad*m<i,Ncv.Z\,  ISlfl.  AdAM   ANDBBS0M> 


Article  V. 

Curioas  Expa^imenls  on  boiling  Tar.    By  Richard  Davenport,  Esq. 

(To  Dr.  Thomson.) 
DEAR  SIR, 
If  you  think  the  following  detail  of  a  curious  foct  will  be  inte- 
resting to  your  readers,  it  is  at  your  service.  Some  know,  and 
many  probably  have  beard  without  believing,  and  to  others  it  will 
be  quite  new  to  hear,  ihat  a  man  can  dip  his  hand  into  boiling  tar 
ivithout  suffering.  I  have  met  with  gentlemen  who  had  seen  it 
done  many  years  ago ;  but  1  never,  till  very  lately,  had  an  oppor- 
tunity of  being  myself  an  eye  witness  of  the  experiment ;  and  {  had 
supposed  that  the  instances  were  not  many,  and  that  the  escaping 
unhurt  was  owing  to  peculiar  thickness,  or  to  some  other  quality  in 
the  skin,  or  perhaps  to  some  dexterous  management,  which  either 
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carried  in  air,  ot  repelled  the  tu  for  a  short  tlitie,  n  comiiDoD 
liquids  are  repelled  from  surtaces  corered  with  certsia  dusts. 

1  was  lately  taken  by  a  friend  through  the  Kin^a  Dockyard  at 
ChatbarA,  atid  fortuoaiely  iaw  the  opmtioa  of  tairing  ropes  Kwng 
OB>  The  cauldron  or  cisterd  in  which  the  tar  is  heated  is,  I  tnink, 
about  six  feet  long  and  Jbur  feet  wid^  and  2^  feet  deep,  of  an  oval 
lana.  The  rope-strands  enter  at  one  end,  and  pas*  out  at  the  othet 
And,  having  been  in  their  passage  prassed  deep  under  the  surfece. 
The  fire  is  underneath,  and  the  whole  appeared  in  a  itate  of  ebul- 
lition. 

I  asked  the  men  if  they  had  ever  teen  any  one  dip  bt>  hand  int' 
M  in  that  state.  One  of  them  immediately  drew  up  hb  coat  sleev 
and  difqied  his  hand  and  wrist  in,  bringing  oat  fluid  tar,  and  pour- 
ing it  uff  fr(«n  his  hand  aa  from  a  ladle.  The  tar  remained  in 
complete  contact  with  his  skin,  and  he  wiped  it  off  with  tow. 
Satisfied  that  there  was  no  deception,  and  seeing  no  room  for  the 
exercise  of  any  dexterity  by  which  the  heat  could  be  avoided,  I 
asked  him  whether  there  va  bny  danger  in  my  trying  it  myself. 
Being  assured  there  was  not,  I  difiped  in  the  entire  length  of  my 
fore  6np-r,  and  moved  it  about  a  short  time  before  the  heat  became 
inconvenient,  1  began  to  think  that  the  tar  was  only  kept  to  a  thin 
liquid  state  by  a  heat  much  below  the  boiling  point.  1  asked 
whether  they  knew  what  the  heat  was.  They  answered  that  their 
tbennometer  was  broken,  and  a  new  one  expected ;  but.  that  their 
orders  were  to  keep  it  between  210°  and  220°,  and  as  near  aa  they 
could  to  the  lower  of  the  two  points.  I  procured  a  bottle  (a  green 
wine-pint),  and  putting  a  small  quantity  of  water  in  it,  stispended 
it  in  the  tar.  I  waited  till  I  was  tired  of  watching  for  the  boiling  of 
the  water,  but  cannot  lay  how  long.  On  pouring  some  out,  it  was 
barely  hot.  I  then  concluded  that  the  heat  of  the  tar  was  much 
below  that  of  boilisg  water,  and  that  the  graduation  of  their  ther- 
mometer was  different  from  that  of  Fahrenheit,  and  attributed  the 
apparent  ebullition  to  the  escape  of  air  from  the  heated  rope- 
strands. 

A  few  days  afterwards,  however,  I  had  an  opportunity  of  seeing 
the  operation  again,  and  a  new  thermometer  was  obMned,  gra- 
duated according  to  Fahrenheit,  marked  at  212°  "  water  boils," 
and  a  space  left  to  mark  "  tar  boils,"  against  the  degree  to  be  found 
on  trial.  The  apparatus  for  the  thermometer  consisted  of  a  copper  . 
tube,  of  about  2f  or  3  inches  diameter,  closed  at  bottom.  It  was  ' 
6xed  upright  near  the  middle  of  the  cauldron,  plunged  two  feet 
into  it,  and  projecting  nearly  two  feet  out  of  it.  The  thermometer 
was  suspended  low  in  the  copper  tube,  and  a  thin  cap  was  put  on 
fhe  upper  end.  NeaHy  a  quarter  of  an  hour  passed  before  the 
thermometer  ceased  to  rise  (it  having  been  frequently  examined}, 
and  it  then  stood  at  1 80°,  and  could  not  he  raised  higher.  I  saw 
the  tar  evidently  boil  round  the  edges  of  the  cauldron.  A  phial  of 
%ater  which  Ihadlef^for  some  time  suspended  in  it  seemed  to  boil ; 
but  aa  ilie  tar  and  scum  had  got  into  it,  I  could  not  easily  ascertain 
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this  point.  FiKling  the  top  of  the  copper  tube,  and  finding  it  quite 
coolf  I  was  satisfied  that  there  was  much  loss  (UT  heat  from  the  tube, 
and  of  course  from  the  included  air ;  and  the  thermometer  could 
only  indicate  the  heat  of  the  air.  I  obtained  permisaion  to  bend 
back  the  wood  at  the  joint,  and  I  plunged  the  naked  bulb  into  the 
tar.  It  rose  slowly  to  220°.  It  was  evident  that  their  mode  of 
applying  the  thermometer  was  quite  ineffectual,  and  I  suggested  to 
them  an  easy  way  of  correcting  it,  y\z.  to  keep  water  in  the  copper 
tube,  which  would  gi?e  the  true  heat  of  the  tar;  and  as  they  wish 
to  keep  the  beat  down  to  210°,  the  water  in  a  long  covered  tube 
would  not  evaporate  very  ^t;  a  method  which  I  believe  they  will 
tiy. 

Once  or  twice  during  the  operation,  when  the  scum  had  been 
taken  off  of  the  sur&ce  of  the  liquid  tar,  I  poured'  some  water 
upon  it  from  a  phial.  It  spread,  and  was  lost  instantaneously,  with- 
out any  starling  or  hissing,  as  when  water  falls  on  hot  oil ;  it  lyings 
in  this  case,  on  the  top  of  the  hot  fluid.  It  may  be  observed  that 
the  temperature  of  the  tar  in  the  process  of  tarring  ropes  varies, 
owing  to  the  frequent  addition  of  c&ld  tar  to  supply  the  loss  of  that 
.whicS  is  imbihea  and  carried  ofif  by  the  ropes,  and  by  the  evapora- 
tion. 

When  I  saw  the  thermometer  at  220°,  and  the  tar  thoroughly 
boiling,  I  again  plunged  in  my  finger,  and  moved  it  backwards 
and  forwards,  making  three  oscillations  of  six.  or  eight  inches.  On 
repeating  this  motion  afterwards,  and  considering  it  with  my  stop- 
watch, I  think  it  occupied  between  two  and  three  seconds  of  time. 
The  tar  certainly  felt  hotter  to  the  skin  than  when  I  had  tried  it 
before ;  and  it  would  not  have  been  pleasant  to  prolong  the  time  of 
immersion ;  but  the  beat  did  not  rise  to  a  painful  degree,  and  it 
ceased  immediately  on  taking  out  my  finger,  although  the  tar  ad- 
hered to  the  skin  just  as  any  liquid  of  similar  viscklity  would.  I 
suffered  no  inconvenience  except  a  slight  brownish  stain,  which 
disappeared  after  the  common  washing  of  two  days. 

When  we  endeavour  to  account  for  the  abseni;e  of  pain  and 
injury  to  the  skin  in  the  experiment,  when  a  far  less  degree  of  heat 
in  other  liquids  would  produce  serious  scalds,  it  appears  from  the 
above  described  facts  that  the  immediate  cause  is  the  slowness  with 
which  the  tar  communicates  its  heat.  It  is  evident  that  it  is  pos- 
sessed of  free  heat  of  temperature  superior  to  that  of  hoilingwater; 
for  the  thermometer  indicates  280°;  but  the  thermometer  rose  very 
'  •  slowly  from  180°  to  that  point.  The  heat  is  greater  than  the  hand 
can  bear  if  continued  long  in  the  liquid,  but  it  remains  in  it  for 
some  seconds  of  lime  before  it  is  felt.  The  phial  of  water  which  I 
suspended  in  the  boiling  ta/  did  {I  have  little  doubt)  actually  boil, 
but  I  know  it  remained  in  for  a  great  length  of  time  before  it  ac- 
quired its  highest  temperature. 

But  now  what  is  the  cause  of  this  extraordinary  slowness  of 
communication  of  heat  of  temperature  from  a  dense  heated  liquid 
Suid  to  bodies  immersed  in  it !     On  this  I  should  be  glad  to  see  the 
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opinion  of  otbers  better  qualiS»l  than  myself.  All  I  can  ofier  it 
the  supposition  tliat  ttie  very  abundant  Tolatile  (dry  looking  and  dry 
feelinj^)  vapour  evolved  (very  pungent  both  to  the  eyes  and  nostrils) 
rapidly  carrying  off  the  caloric  in  a  latent  state,  intervenes  between 
the  lar  and  the  skin,  and  prevents  the  niore  rapid  communication ; 
and  that  when  the  hand  is  withdrawn,  and  the  hot  tar  adhering,  the 
rapidity  with  which  this  vapour  is  evolved  from  the  surface  ezpoaed 
to  the  air  cools  it  immediately. 

While  I  was  cooversing  in  the  place,  I  beard  it  said  that  if  a 
man  put  his  hand  into  the  cauldron  with  a  glove  on,  he  would  be 
dreadfully  burnt ;  but  no  one  could  say  he  had  seen  it  tried.  Not 
choosing  to  sacrifice  a  pair  of  gloves  to  the  trial  of  an  e0ect  I  had 
no  belief  in,  I  wrapped  a  newspaper  double  about  my  hand,  and 
plunged  it  ia  up  to  the  wrist.  I  retained  my  hand  in  the  tar  longer 
than  1  could  when  naked  without  feeling  any  pain. 

I  am,  dear  Sir,  very  truly  jmir^ 

ZMcfanfton,  JTiw.  1,  18l«.  RiCHARD    DaTBNPOBT. 

P.S.  As  the  sense  c^  feeling  mutt  difler  much  in  differenl  per- 
•ODS,  I  have  since  tried  to  compare  the  sensation  produced  by  bM 
water  with  that  which  I  have  described  above ;  and  I  can  say  de- 
odedly  that  I  cannot  bear  tbe  heat  of  water  at  140"  so  long  at  thtf 
of  tar  at  220^ 


Some  Olservations  respecting  ike  Geology  of  SotUh  Wales. 
By  W.  H.  Gilby,  M.t). 

Tbb  short,  though  excellent,  paper  of  Mr.  Martin,  in  the  Phi- 
losophical Transactions  for  1806,  coaiains  most  of  tbe  particular 
of  any  interest  regarding  the  South  Wales  coal  tract,  and  forms  a 
striking  contrast  with  tl^e  long  and  wearisome  narration  with  which 
the  pages  of  some  of  our  publications  are  overspread.  The  follow- 
ing foots,  however,  which  occurred  to  me  in  a  late  tour  through 
South  Wales,  shortened  and  continually  interrupted  by  heavy  rains, 
appear  to  me  new,  and  in  some  measure  interesting: — 

1,  Mr.  Martin  states,  and  so  does  Mr.  Townsend,  that  the  coal  4 
deposite  of  South  Wales  rests  every  where  upon  the  mountain  lime- 
Btone,  the  course  of  which  will  be  better  understood  by  referring  to 
the  map  annexed  to  Mr.  Martin's  paper.  Now  the  term  mountain 
lime-stone  has  always  been  applied  to  a  rock  varying  a  good  deal  in 
colour,  but  pretty  uniform  as  to  its  general  character,  and  composed 
chiefly  of  carbonate  of  lime,  with  some'  properties  of  argillaceous 
matter.  But  in  two  places  I  found  a  rock  immediately  subjacent  to 
the  coal  strata,  and  heretofore  considered  as  part  of  the  commoli 
uouQtain  lime-stDDe  cbatn,  which  U  a  variety  of  magaesian  liue' 
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•tone  contoining  36  per  cent,  of  carbonate  of  magnesia.  One  of 
the  places  to  which  I  allude  is  the  high  ridge  of  ground  which  runs 
cast  and  west  to  the  south  of  Caerphylly,  about  four  miles  north  of 
Cardiff.  I  walked  for  a  considerable  distance  along  this  ridge,  and 
Btill  found  no  appearance  of  the  true  mountain  lime-stone ;  and  as 
the  range  appeared  \o  run  for  many  miles  east  and  west  in  a  con* 
tinuous  line,  it  is  probable  that  the  maguesian  linte-stone  will  be 
found  to  occupy  a  considerable  part  of  its  course.  The  nest  place 
to  which  1  allude  is  the  hill  which  overhangs  Kisca  in  coming  from 
Machent  the  greater  pat t  of  which  is  composed  of  the  same  variety 
of  magoeuan  lime-stpne,  and  is  there  most  distinctly  immediately 
•uhjacent  to  the  coal  measures  which  make  their  appearance,  | 
helieve,  even  in  the  village  of  Risca.  This  variety  of  magnesiaa 
lime-atone  is  of  a  grey  colour,  hardly  difierent  from  that  uf  the 
usual  varieties  ofmountain  lime-stone;  hut,  independent  of  chemical 
criteria,  it  is  readily  distinguished  from  that  rock  by  its  greater 
specific  gravity,  by  its  greater  hardness,  and  hy  its  possessioff  a 
highly  glimmering  lustre  :  whereas  the  mountain  lime-stone,  when 
free  from  scales  of  calc  spar,  is  generally  quite  dull.  The  ohserva- 
tiiHis  of  Mr.  Tennant  had  established  the  opinion  that  magnesian 
lime  is  injurious  to  land,  when  used  in  considerable  quantity;  but 
we  learn  iiatn  Dr.  Thomson,  that  this  kind  of  lime  is  used  as  a 
manure  in  the  North  of  £ngland,  with  very  little  caution,  and  that 
it  is  productive  of  no  bad  consequences.  The  same  b  the  fact 
in  the  districts  to  which  I  have  alluded,  I  found  the  hill  at  Risca 
and  the  ridge  south  of  Caerphylly  crowned  with  quarries  and  lime- 
kilos,  and  was  informed  that  the  lime  is  very  extensively  employed 
for  agricultural  purposes,  without  any  idea  of  its  having  properties 
different  from  those  of  common  lime.  A  quarry  man  however  was 
aware  that  this  stone  took  a  longer  time  to  burn  than  common 
lime-stone,  as  for  instance  the  lyaa. 

It  is  (vobable,  when  this  species  of  magnesian  lime-stone  shall 
have  become  more  generally  known,  that  it  will  be  found  frequently 
associated  with  the  mountain  lime-stone ;  hut  io  colour  it  so  much 
resembles  that  rock,  that  few  would  at  first  sight  be  led  to  suspect 
any  thing  remarkable  in  its  chemical  composition.  I  discovered 
some  time  ago  precisely  the  same  variety  of  magnesian  lime-stone 
in  the  neighbourhood  of  Bristol  intentratified  with  the  mountaia 
lime-stone,  and  have  lately  transmitted  an  account  of  it,  tc^ether 
with  its  analysis,  to  the  Geological  Society.  I  have,  besides,  met 
with  a  more  crystalline  species  lying  upon  the  mountain  lime-stona 
near  Rosa ;  and  Mr.  Wm.  Clay£eld  showed  me  a  specimen  of  the 
mountain  magnesian  lime-stone  collected  by  Mr.  Tennant,  I  believe 
from  the  Mendip  Hills. 

2.  In  former  communications  I  had  hazarded  the  conjecture  that 
the  old  red  sand-stone  will  generally  be  found  under  the  Srst  floetz 
or  mountain  lime-stone,  and  wherever  I  met  with  the  latter  rock 
in  South  Wales  this  was  always  the  case.  At  Risca,  and  in  the 
range  below  Caerphylly,  the  magnesiaa  time-atone,  which  is  the 
h2 
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locum  teHens  of  the  mountain  lime-atone,  Hei  upon  the  tAA  red 
sand-stone  and  its  accompanying  conglomerate.  In  walking  from 
Myrthyr  Tydvil  to  Brecon,  the  mountain  lime-^tone  makes  its  ap- 
pearance for  the  first  time  about  three  miles  from  Myrthyr,  and 
ibrms  on  each  side  of  the  road  a  cliff  of  considerable  height.  About 
a  mile  and  a  half  further  it  ceases ;  and  then  succeeds  the  red  sand- 
stone conglomerate;  and  shortly  afterwards  the  old  red  sand-stone 
in  its  true  character.  It  is  seen  on  each  side  of  the  ro^d,  as  far  aa 
the  little  river  Gnie.  A  mile  or  two  onwards  I  found  myself  at  the 
foot  of  a  high  mountain,  called  the  Van  or  Brecon  Beacon,  which 
lascended,  and  descended  on  the  opposite  side,  and  found  that  the 
whole  of  it,  from  top  to  bottom,  is  composed  of  the  old  red  saod-^ 
stone,  in  strata  dipping  S.S.W.  under  the  mountaio  lime-stone. 
The  summit  of  this  mountain  commands  a  very  extensive  view.  To 
the  west  are  seen  other  lofty  hills,  presenting  the  same  kind  of 
contour  as  the  Van,  which  are,  therefore,  probably  composed  of 
the  same  kind  df  rock.  The  country  to  the  north  of  the  Van  pre- 
sents a  hilly  appearance ;  but  the  height  of  the  hilts  seems  very 
inconsiderable  when  compared  with  that  of  the^Van  and  of  those  on 
the  west.  In  fact,  the  configuration  of  the  country  at  once  showi 
an  alteration  in  its  geological  structure. 

S.  The  coal  measures  on  South  Wales  are  almost  identically  the 
same  with  those  in  Gloucestershire  and  Somersetshire.  They  are 
micaceous  sand-stone,  clay-stone,  slate-clay,  quartzy  sand-stone> 
besides  which  they  have  many  beds  of  clay-iron-stooe  j  .and  i  have 
also  seen  a  curious  kind  of  conglomerate  very  like  that  which  occura 
in  the  Dudley  coal-field. 

4.  A  little  beyond  Llanvihangel  between  Brecon  and  Builth,  I 
took  the  old  road  over  a  hill,  where  the  geology  of  the  country 
assumes  a  new  character,  as  the  hill  is  almost  entirely  formed  oif 
clav-slate.  Some  of  thp  strata  abound  with  impressions  of  shells, 
ana  of  a  very  singular  minute  body,  which  I  had  never  seen  before, 
resembling  somewhat  a  hmpet.  The  dip  of  the  strata  in  this  hill  » 
contrariwise  to  that  of  the  Van,  and  its  escarpetn^tit)  together  with 
that  of  the  adjoining  eminences,  is  turned  towards  the  S.  E., 
whereas  the  grand  and  precipitous  facades  of  the  Van  are  opposed 
to  the  N.E.  These  circumstances  are  highly  interesting  to  the 
geologist,  as  it  is  clear  that  they  could  only  have  arisen  from  some 
remarkable  difference  in  the  formations  themselves,  as  well  as  in 
the  periods  at  which  they  were  deposited  ;  and  they  become  doubly 
interesting  when  we  find  them  in  accordance  with  a  system  which 
we  have  been  accustomed  to  follow,  of  the  truth  of  which  they 
may  then  he  taken  as  a  kind  of  natural  evidence.  Thus  we  have 
teen  that  the  rocks  to  the  south  of  Brecon  are  composed  of  the 
earliest  members  of  the  fioetz  formation,  while  those  to  the  north 
of  it  consbl  of  clay-slate  containing  organic  remains,  which  Is  more 
to  ttie  north  (as  hereafter  to  be  shown)  associated  with  graywacke, 
and  they  are,  therefore,  to  be  considered  as  belonging  to  the  (ransi- 
tioa  class,    la  Ihe  Island  of  Arran,  hear  Loch  Kanza,  the  diSercncc 
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belweeD  tbe  floetz  and  the  older  rocks  b  exhibited  in  a  similar  wa^. 
The  strata  of  the  old  red  sand-stone,  and  those  of  the  clay-slate,  dip 
in  opposite  directions,  and  consequently  their  outgoings  abut 
against  each  other.  Mr.  Jameson  has  given  a  luihful  drawing  Of 
this  appearance  in  his  Tour  through  the  Western  Islands, 

5,  No  other  rock  is  seen  on  the  road  (o  Builth  excepting  clay-  . 
slate,  which  is  constantly  varying  in  its  dip,  but  tbe  bills  generally 
present  a  precipitous  front  to  the  south. 

G.  The  bills  near  Builth,  after  passing  over  the  bridge  on  the 
Wye,  are  highly  curious;  but  incessant  rain  for  four  days  hardly 
allowed  me  an  hour's  walking.  About  half  a  mile  from  the  towa 
on  the  road  to  Fresteign,  there  is  a  small  chapel  at  the  foot  of  a 
hill.  In  tJiis  hill  I  found  several  varieties  of  rock,  viz.  of  clay- 
■late,  of  a  kind  of  clay-slate  porphyry,  and  an  amygdaloid.  In  the 
space  of  a  few  yards  the  strata  seemed  to  dip  to  every  point  in  the 
compass ;  and  in  some  places  were  considerably  inclined,  and  at 
others  vertical. 

7-  A  collier  had  lately  found  interstratiBed  with  the  clay-slate  a 
Jim^-stone  full  of  shells,  and  sometimes  containing  tbe  remains  of 
the  encrinus.  The  beds  are  very  thin;  otherwise  in  that  country 
the  discovery  would  be  a  very  valuable  one.  From  the  representa- 
tions of  this  man,  some  adventurers  were  trying  for  coal ;  and, 
from  every  thing  I  saw  of  the  country,  without  any  prospect  of 
success.  It  is  to  such  circumstances  that  a  knowledge  of  mineralogy 
and  geology  is  so  eminently  useful,  as  the  mere  practical  miner  may 
be  deceived  by  a  thousand  illusory  appearances.  The  collier,  for 
instance,  and  the  inhabitants,  showed  me  a  stone  of  a  black  colour, 
upon  which  they  seemed  to  place  great  reliance  as  an  indication  of 
coal.  The  stone,  however,  appeared  to  me  the  common  clay-slate 
impregnated  with  bituminous  matter,  beiog  in  fact  a  variety  of 
black  chalk  or  drawing  slate. 

8.  Between  Builth  and  Rhyader  I  observed  little  else  than  clay- 
slate,  and  a  very  hard  kind  of  sand-stone,  till  I  came  within  tbree 
miles  of  Rhyader,  when  1  found  myself  under  a  very  high  and 
1>eautiful  cliff  of  greywacke*  in  strata,  dipping  to  the  north.  This 
rock  was  associated  with  the  transition  sand-stone  just  now  spoken 
of.  To  the  greywacke  clay-slate  again  succeeded,  which  I  thialt 
is  the  prevailing  rock  round  Rhyader. 


enU  of  cluy-slale,  porliaiit  of  quartz,  and  icalu  of  ni 
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Nolei  of  a  Mmeralogical  Exaa-ston  to  thf  Gumfs  Causewaif. 
By  the  Rev.  Dr.  Grierson. 

(Read  before  the  Weroerian  Society,  March  30,  181G.) 

ArrsH  having  in  the  month  of  September  last  made  the  few  ob-* 
■ervations  on  the  Loch  Doon  gTanite,  of  which  I  had  the  honour 
to  communicate  some  account  to  the  Society  a  few  weeks  ago,  I  set 
out  on  a  abort  excursion  to  the  North  of  Ireland.  Having  little 
more  than  a  fortnight  to  spare  for  the  accomplishment  of  this 
journey,  the  observations  I  had  it  in  my  power  to  make  could 
be  Neither  numerous  nor  very  important;  yet  1  did  observe  some 
things  which  I  hope  may  not  prove  altogether  uninteresting,  and 
shall,  therefore,  beg  leave  to  state  them  as  shortly  as  1  can.  On 
the  II  lb  of  the  month  I  left  the  neighbourhood  of  Balmachellan 
Kirk,  about  two  miles  to  the  N.  E.  of  New  Galloway,  and  pro- 
ceeded along  the  eastern  bank  of  the  Lake  of  Ken  to  the  point 
where  that  lake  is  joined  by  the  River  Dee  (six  miles) ;  no  rock  but 
^reywacke  and  its  slate  hitherto  appearing,  though  the  Dee  district 
of  granite  skirts  the  lake  for  about  a  mile  on  the  opposite  bank.  1 
crossed  (his  lake  at  the  Rhone  Ferry,  and  landed  on  the  south  side 
of  the  Dee.  The  picturesque  variety  and  richness  of  the  scenery  at 
tlic  junction  of  the  river  and  lake,  where  stands  the  beautiful  seat 
of  Airds  of  Kells,  are  grrally  admired  by  strangers.  In  my  opinioa 
they  are  not  easily  paralleled  ;  but  here  I  may  be  justly  suspected  of 
partiality,  it  being  my  native  place.  From  hence  I  proceeded 
southward,  ten  miles,  to  Galehouse  of  Fleet,  and  saw  no  other 
rock  but  the  transition  one,  of  which  indeed  almost  the  whole  of  the 
two  counties  of  Kirkcudbright  and  Wigton  are  composed,  except 
the  three  well'known  districts  of  granite.  When  I  bad  passed  the 
Lake  of  Lochenbrech,  near  which  is  the  celebrated  chalybeate 
spring,'  and  was  now  approaching  the  granite  mountain  of  Cairns-' 
muir,  I  began  to  perceive,  to  ilie  east  of  it,  and  at  the  distance  of 
at  least  three  miles  from  the  hill,  vast  numbers  of  rolled  pieces  of 
granite,  some  of  them  of  grent  size,  scattered  over  the  tiansilion 
country.  The  country  about  Galehouse  is  all  of  this  sort  (transition), 
and  there  is  no  other  rock  to  be  seen  the  whole  way  from  thence  to 
the  harbour  of  Portpatrick  (49  miles),  where  the  cYiSs  of  grey- 
wacke  appear  in  great  magnificence.  The  greywacke  and  slaty 
strata  of  this  track  are  all  in  the  usual  direction,  and  in  general 
highly  inclined.  The  view  around  Galehouse,  situated  at  the  mouth 
of  the  river  Fleet,  and  beside  the  magni6cent  mansion  of  Cally,  is 
uncommonly  fine  ;  and  the  drive  from  thence  along  the  high  and 
wooded  shore  of  the  Bay  of  Wigton,  in  sight  of  Saabeea  Head  and 
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the  I^  of  Mao,  to  some  miles  beyood  Creetoon,  is  esteemed  one 
of  the  most  beautiful  and  iDteresting  in  the  kingdom.  Oq  the  right 
towers  the  lofty  granite  monntain  of  Catmsmuir,  but  no  part  of  the 
^anite  reaches  the  high  road.  In  the  greywacke  formation,  a  fev 
iDiles  to  the  east  of  Newton  Stewart,  and  only  three  or  four  milet 
from  tlie  granite  of  Cairnsmuir,  were  formerly  worked  pretty  er- 
tensive  leaJd-mines,  They  have  now,  however,  for  some  years  beea 
abandoned.  It  is  the  opinion  of  the  best  mineralogist  that  (be 
galena  veins  found  here  are  a  continuation  of  those  so  exteusively 
moagbt  at  Leadhills  and  Wanlockbead.  They  are,  I  believe,  found 
to  mn  in  the  tame  direction,  and  they  are  in  the  same  kind  of  rock. 
The  county  of  Wigton  presents  altogether  a  flat  uninteresting  ap- 
pearance, and  is,  so  far  as  I  know,  all  transition.  As  I  already 
Itinted,  the  transition  rocks  appear  in  high  clif&  and  nigged  beau^ 
at  the  harbour  of  Port  Patrick ;  and  on  arriving  in  Ireland,  I  found 
them  to  accomnmy  me  for  about  eight  miles  on  the  road  from 
Donaghadee  to  Belfast.  The  county  then  becomes  trap.  The  rock 
appeared  to  me  to  be  a  variety  of  porous  ill-formed  clink-stone  or 
tuff,  loose  in  its  texture,  and  of  a  greyish  or  iron-black  colour. 

At  the  lown  of  Belfast  this  formation  still  continues,  where  the 
flourishing  city  of  i)0,000  iofaabitants,  the  river,  the  bridge  of  21 
■rcheS)  (he  bay,  the  shipping,  the  rich  county  of  Down  extendtDJ 
almost  ai  for  as  the  eye  can  reach  lo  the  east,  and  the  perhaps  still 
richer  county  of  A-ntrim  stretching  along  the  north-west  shore  of 
the  bay  by  Carrickfergus  on  the  north,  the  Black  and  Cave  moun- 
tains riung  to  the  height  of  Arthur's  Seat  or  so,  to  the  west,  form 
8  picture  which,  to  my  ima^nation  at  least,  is  not  easily  surpassed. 
The  Black  and  Cave  hills  to  the  west  of  Belfast  are  composed  of 
preen-stone,  basalt,  or  tuff.  In  these  trap  rocks  there  is  an  im- 
mense bed  of  greyish-white  indurated  chalk,  or  conch'oidal  lime- 
stone. Above  this  bed,  which  is  worked  in  various  parts,  reposet 
some  hundred  feet  of  the  trap  ;  and  in  the  lime-stone  or  challc  are 
numerous  and  large  nodules  of  grey  flint.  Some  of  the  flint  nodules 
are  of  a  cochineal-red,  extremely  beautiful.  Between  the  lime- 
Mone  and  the  green-stone,  and  in  so  far  as  I  had  the  opportunity  of 
ob^rving  on  the  tower  side  of  the  former,  is  a  rock  commonly 
called  mulatto- stone,  of  a  light  grey  speckled  colour,  and  which 
seems  to  be  lime-stone  mixed  with  particles  of  the  trap,  On  this 
trap,  at  the  bottom  of  the  hilt,  between  it  and  the  town,  rests  a 
vast  bed  of  clay;  and  in  the  bed,  where  it  is  intersected  by  a 
rivulet  to  a  considerable  depth,  I  had  the  opportunity  of  observing 
and  picking  up  some  fine  specimens,  from  numerous  veins,  (rf 
foliated  and  fibrous  gypsum.  These  veins  are  seen  to  run  princi- 
pally, I  think,  in  a  northerly  and  southerly  direction,  and  to  dip 
towards  the  east.  I  observed  them  from  an  inch  to  a  fool  ot  more 
thick. 

Leaving  Belfast,  t  pursued  my  way  to  the  Giant's  Caus<>.way,  by 
Antrim,  Ballymoney,  and  Coleraioe  (60  English  miles).  The  for- 
-matton  all  along  thii  track  ti  the  newest  floetK  trap.    I  couldobservt 
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DO  other  rock  but  a  sort  of  loose  textured  greyiih-black  one,  af^ 
pearing  to  be  basalt  or  tuff,  except  here  and  there  some  greeD-stoae^ 
and  a  reddUh-white  stooe,  having  much  the  same  appearance, 
hardness,  and  specific  gravity,  as  the  indurated  chalk,  with  a  con- 
choidal  fracture,  imbedded  in  the  trap  near  Temple  Patrick,  about 
eight  miles  north-west  of  Belfast. 

Near  Coleraine,  on  the  river  Bann,  which  issues  from  the  mag- 
nificent Lough  Neagh,  and  meets  the  North  Sea  a  little  way  beiovr 
the  above-mentioned  town,  12  miles  west  of  the  Giant's  Causeway* 
at  a  fall  Called  the  Cuts,  is  a  furmfltion  of  green-stone.  I  made 
inquiries  with  respect  to  the  siliceous  petrifactions  said  to  be  formed 
fay  the  waters  of  Lough  Neagh,  and  found  that  this  phenomenoQ' 
wag  universally  believed ;  but  1  could  not  obtain  a  specimen.  The 
country  from  Belfast  to  Coleraine  is,  in  a  general  view,  flat,  but  it 
is  by  no  means  what  is  called  a  dead  flat.  Waviugs  to  a  great 
extent  strike  the  eye ;  and  to  the  east,  at  a  distance,  rise  large 
conical  hills,  such  as  usually  characterise  a  trap  district.  To  the 
west,  in  the  distance,  towers  tht  high  mountain  of  Innishou^ 
which  is  probably  primitive.  At  Antrim,  on  the  east  bank  of  Lough 
Neagh,  where  siands  also  Sheans  Castle,  the  seat  of  Lord  O'Niel, 
the  country  appeared  to  me  eminently  rich  and  beautiful,  as  indeed 
the  whole  route  from  Belfast  to  Coleraine,  with  the  exception  of  a 
few  miles  between  Ballymena  and  Batlymoney,  is  rich  and  fine. 
Here  and  there,  however,  notwithstanding  this,  we  have  extensive 
Ix^,  or  peat  mosses,  as  they  are  called  in  Scotland. 

I  left  Coleraine  on  the  morning  of  Sept.  17,  in  company  with  a 
gentleman  of  that  place,  whose  obligingness,  intelligence,  hospi- 
tality, and  kindness,  afforded  me  a  moit  agreeable  specimen  of  the 
Irish  character,  and  proceeded  to  the  Giant's  Causeway.  The  day 
was  charming ;  and  it  is  not  easy  for  me  to  express  the  gratification 
I  fell,  as  we  made  our  way  through  a  fine  and  gently  varied  district, 
-  at  the  idea  of  having  it  io  my  power  soon  to  contemplate  in  favour- 
able circumstances  one  of  the  most  stupendous  and  interesting 
natural  phenomena  that  are  any  where  to  be  seen.  From  Coleraine 
to  the  Causeway  is  eight  miles  in  a  northerly  direction,  and  I  could 
observe  no  rock  on  our  way  but  the  trap  formation.  On  crossing  the 
river  Bush  at  the  village  called  Bushmills,  the  country  begins  gra- 
dually to  rise,  and  we  descry  about  two  miles  before  us  a  ridge  of 
cN>nsiderable  height,  seeming  to  terminate  quite  abruptly  on  the 
other  side.  What  we  perceive  is  the  land  side  of  the  precipice  of 
the  Giant's  Causeway.  It  seems  to  have  been  a  hill  of  basalt,  with 
nearly  perpendicular  columnar  concretions,  cut  in  two,  as  it  were, 
by  a  vertical  section,  and  the  half  of  the  hill  next  the  sea  carried 
away.  On  getting  in  front  of  this  precipice,  which  you  do  by  a 
pass  on  the  west  side  of  it,  a  most  stupendous  scene  presents  itself. 
The  precipice,  extending  for  a  mile  or  two  along  the  shore,  is  in 
many  places  quite  perpendicular,  and  often  350  and  400  feet  high, 
consisting  of  pure  columnar  basalt,  some  of  the  columns  50  feet  in 
peipeadicular  height,  straight  aod  smooth  as  if  polished  with  a 
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chisel.  Id  other  parts  the  columns  are  smaller,  indined,  or  bent ; 
snd  a  less  length  of  (hem  strikes  the  eye.  Frum  the  bottom  of  tbb 
precipice  issues,  with  a  geotle  slope  of  about  I  in  30  towards  the 
sea,  an  immense  and  surprising  pavement,  as  It  were,  consisting  (J 
the  upper  ends  of  the  fragments  of  vertical  columns  of  liasalt  that 
have  been  left  when  the  seaward  half  of  the  basaltic  hill  was  carried 
off.  The  ends  of  these  columns  are  in  general  15  or  20  inches  ia 
diameter,  some  of  them  of  three  sides,  some  four,  fire,  six,  seven,, 
eight,  or  even  nioe.  Five  and  sis  sides  seem  to  prevail  most.  Froia 
the  bottom  of  the  precipice  to  the  sea  at  low  water  along  this  pave- 
ment or  causeway,  which,  from  the  artificial  appearance  it  puts  tm, 
has,  doubtless,  in  a  rude  age,  given  name  to  the  place,  is  a  length 
of  7^0  feet.  It  has  been  observed  to  proceed  into  the  OceaD  as  fat 
as  can  be  traced  by  the  eye  in  a  calm  and  clear  day.  To  any  person 
who  has  seen  both  this  place  and  Staffa,  the  idea  naturally  enou^ 
suggests  itself  that  they  are  parts  of  the  same  once  continuout. 
immense  bed  of  columnar  basalt.  There  are  properly  three  pavfr. 
nents  proceeding  into  the  sea,  distingiHshed  by  the  names  of  the 
Great  Causeway,  the  Middle  Causeway,  and  the  West  Causewar* 
These  are  three  large  gently  sloping  ridges  of  the  ends  of  basaltic 
columns,  with  depressions  between  them,  covered  with  large  block* 
or  masses,  that  seem  to  have  from  time  to  time  been  detached,  and 
rolled  from  the  precipice.  1  had  no  opportunity  of  perceiving  with 
what  rocks  the  basalt  of  the  Giant's  Causeway  is  connected.  1  am 
told  conchpidal  white  lime-«tone  meets  it  on  both  the  east  and  west 
sides.  There  is  in  one  place  near  the  east  side  of  the  Great  Causeway 
a  green-stone  vein  eight  or  ten  feet  wide  intersecting  the  basalt 
from  north-west  to  south-east. 

There  was  now  pointed  out  to  us  by  the  guides  a  singular  enough 
and  curious  phenomenon,  and  which  is  particularly  interesting,  as  it 
has  been  thought  by  those  who  hold  the  igneous  origin  of  basalt  to 
be  a  confirmation  of  their  doctrine.  Nearly  opposite  to  the  West 
Causeway,  and  within  about  80  feet  of  the  top  of  the  cliff,  is  found 
to  exist  a  (quantity  of  slags  ^nd  ashes,  unqueiiiionably  the  production 
of  fire.  On  ascending  to  this  spot,  which  can  be  easily  done,  I 
found  the  slags  and  ashes  deposited  in  a  sort  of  lead  about  four  feet 
thick,  and  running  horizontally  along  the  face  of  the  basaltic  pre- 
cipice 20  or  30  feet.  Tlie  ashes  are  in  general  observed  to  lie 
undermost,  and  the  slags  above  them.  They  are  covered  with  a 
considerable  quantity  of  earth  and  stones,  which  all  consist  of 
basalt,  are  of  a  large  size,  some  of  them  three  or  four  feet  or  more 
in  diameter,  and  the  ashes  likewise  rest  on  the  same  sort  of  mate- 
rials. What  struck  me  here  was,  that  these  ashes  and  slags  are 
entirely  unconnected  with  any  rock  or  formation  which  seems  to  be 
in  situ,  or  in  its  original  position.  They  are,  therefore,  in  my 
opinion,  distinctly  artificial,  and  nothing  more  than  the  remains  iM 
some  large  and  powerful  tire  which  had  been  kept  burning  for  a  long 
while  on  the  top  of  this  precipice,  either  for  the  purpose  of  a  signal, 
or  eome  other  which  we  cannot  now  ascertain ;  and  that,  owiiig  to 
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the  part  of  the  cliff  on  which  the  ashes  were  lyiog  haviog  ^ven 
way  mod  tumbled  dowD,  they  have  been  thus  buried  beneath  the 
ruins  and  there  remain.  This  hypothesis  may  appear  to  some  fan- 
ciful or  extravagant ;  but  1  should  have  little  hesiiation  in  referring 
the  truth  of  it  to  any  unprejudiced  person  accustomed  to  inreatiga- 
tioDB  of  this  sort  who  will  be  at  the  tfonble  to  scramble  up  and 
survey  the  spot.  Nay,  I  think  I  could  even  trust  the  decision  to  a 
Buttonian  himself  1  The  mass  of  materials  in  which  the  slags  aad 
ashes  are  found  is  clearly  moved  horn  its  place,  and  has  distinctly 
the  appearance  of  a  large  slip  of  loose  pieces  of  rock  and  soil  that 
lias  been  disengaged  by  means  of  frost  or  some  otheragent.  It  may 
have  been  effected  by  an  earthquake ;  or  the  fire  itself  may  have 
contributed  to  its  own  removal  by  the  rents  or  cracks  its  heat  made 
in  the  rock  on  which  it  stood.  It  is  not  a  great  many  3reais  since 
ihese  ashes  were  noticed.  John  Corry,  one  of  the  most  obliging 
and  intelligent  guides  about  the  place,  picked  up  some  of  them  oa 
the  beach  below,  and  naturally  enough  concluding  that  they  came 
fixim  the  cliff  above,  he  climbed  up  and  found  their  repository.  One 
gentleman,  he  informed  us,  who  is  well  known  to  have  paid  much 
attention  to  the  appearances  at  the  Giant's  Causeway,  and  who  has 
written  upon  the  subject,  will  not  yet  believe  that  the  ashes  are 
found  in  the  place  whicli  I  have  described,  but  insists  (obstinately 
enough,  no  doubt !)  that  honest  John  and  his  colleagues  have  put 
the  ashes  there  on  purpose  to  deceive  the  public  1  He  cannot  be 
prevailed  upon  to  scramble  up  and  look  at  the  ashes  himself,  verify- 
ing, it  would  seem,  the  old  proverb,  wliich  says,  that  there  is  no 
one  blinder  than  he  who  will  not  see. 

A  considerable  way  from  ihe  repository  of  the  ashes  and  slags, 
and  to  the  east  of  the  Great  Causeway,  is  another  curions  appear- 
ance. Mere,  in  the  pure  basalt,  70  or  80  feet  from  the  top  of  the 
cliff,  is  a  horizontal  bed  of  wood  coal  eight  feet  thick.  The  coal  to 
all  appearance  rests  immediately  on  the  basalt  below,  and  the  ends 
of  perpendicular  basaltic  columns  are  seen  distinctly  to  rest  on  it 
above.  The  basalt  is  not  in  the  least  changed  by  the  contact  of  the 
coal,  nor  the  coal  by  that  of  the  basalt.  The  coal  is  very  beautiful 
and  distinct,  and  in  one  place  is  seen  a  ctxilifted  tree,  if  I  raay  use 
the  word,  10  or  12  inches  in  diameter  running  directly  in  helow  the 
basalt. 

Within  sight  of  this  spot,  and  about  300  yards  to  tlie  east  of  it, 
are  the  beautifully  conspicuous  basaltic  pillars,  45  feet  long,  and 
Vertical,  with  the  longest  ones  in  the  middle,  and  the  others  gra- 
dually shortening  towards  each  side  like  the  columns  of  an  organ. 
From  this  appearance  they  have  received  the  af^iropriate  nama  of 
the  organ.  At  the  bottom  of  this  cliff,  by  examining  and  breaking 
the  loose  columnar  pieces  of  the  rock  that  have  tkllen  down,  we 
found  many  fioe  specimens  of  calcedony,  zeolite,  and  semi-opal. 
These  occur  in  cavities  in  the  basalt.  Sometimes  the  cavity  is  not 
completely  filled  with  the  calcedony  or  opal;  and  when  that  is  the 
vase,  the  empty  space  is  observed  to  he  always  the  upper  part  of  the 
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cavity  while  the  rock  is  in  situ.  Moreover,  the  surface  of  the  cat- 
cedony  or  opal  next  to  the  empty  space  is  always  found  to  be  fiat  and 
horizontal,  which  would  show  that  the  subitaoce  must  have  been 
filtered  into  its  aituatioa  in  a  fluid  state,  and  afterwards  consoli- 
dated. 

When  I  left  Belfast  for  the  Giant's  Causeway,  it  was  my  intention 
to  have  proceeded  on  to  Ballycastle  and  Fsirhead,  where  I  under« 
■tancl  is  an  ample  field  of  most  interesting  investigatioa  for  the 
mineralogist.  L>r.  M'Donnell,  of  Bellast,  informs  me  that  OD  th6 
east  side  of  the  latter  place  we  have  coal  and  basalt  within  a  quarter 
of  a  mile  of  a  primitive  rock  mica  slate.  From  the  above  gentle- 
man, to  whom  1  had  the  good  fortune  to  be  introduced,  I  received 
the  most  polite  and  kind  attention,  and  very  ample  information 
with  respect  to  the  geognoitic  appearances  to  be  observed  at  the 
Giant's  Causeway,  and  roiind  the  coast  road.  But  as  my  time  was 
limited,  I  was  under  the  necessity  of  reluctantly  abandoning  my 
infentiou  of  visiting  Fairhead,  and  of  returning  to  Belfast  by  th« 
way  in  which  I  had  come.  Dr.  M'Donnell  has  a  large  and  interest- 
ing collection,  welt  worth  seeing. 

On  returning  to  Gatehouse  of  Fleet,  and  being  called  by  business 
to  the  shore  of  the  Solway  Firth  at  Airds  and  Balcarry,  situated  on 
a  portion  of  the  Galloway  transition  country,  nine  miles  to  the 
south-west  of  Kirkcudbright,  1  took  the  opportunity  of  examining 
a  few  miles  of  the  bold  rocky  coast  there.  It  is  suf&ciently  inte- 
resting. Here  within  a  mile  of  one  another  we  have  the  granite, 
the  traositioa  rocks,  and  the  old  red  sand-stone.  1  observed  the 
granite  of  the  Criffle  district  within  a  mile  of  Balcsrry  Hduse 
seemingly  very  near  the  greywacke,  but  could  nowhere  see  a  June* 
(ion.  On  the  sea  shore  in  the  Creek  half  a  mile  to  the  south-east 
of -Balcarry  House,  opposite  the  Isle  of  Heston,  is  a  granite  vein 
df  about  10  inches  thick  in  a  rock  quite  similar  to  the  compact  or 
fine-grained  gneiss  of  the  Lauran.  This  vein  cannot  be  traced  to 
the  granite  rock.  On  walking  about  a  mile  further  round  this  shore 
to  the  westward,  in  company  with  Mr.  Brown,  Land  Surveyor, 
along  tremendously  high  cliffs  of  greywacke  and  grey waeke-s late 
(the  strata  very  highly  inclioed,  and  in  the  usual  direction),  we  came 
upon  an  interesting  and  very  distinct  junction  of  the  above  rocks 
with  the  old  red  sand-stone.  This  junction  is  completely  expoted 
by  the  see,  and  affords  a  fine  opportunity  of  observing  on  a  large 
scale  the  influence  of  the  one  formation  on  the  other.  The  trans!- 
lion  strata  (slate)  are  elevated  about  70",  and  dip  towards  the  sand- 
stone, the  strata  of  which  are  conformable  in  position.  For  15  or 
20  yards  you  can  ^ee  the  one  rock  affiictingthe  other;  that  is  to  say, 
at  About  the  above  distance  from  the  puie  slate,  the  sand-stone  be« 
Comes  evidently  penrtrated  by  the  sUty  matter,  and  continues  more 
.  and  more  so  as  we  advance,  until  it  ends  in  pure  slate.  Half  way 
between  them  is  a  substance  which  is  neither  the  one  nor  the  other, 
but  a  lertium  quid  formed  of  the  two.  In  short,  the  passage  of  the 
tratisition  and  floetz  rocks  into  one  another  is  here  very  striking. 
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About  a  mile  and  a  half  further  west  along  this  shore,  near  Rascaril, 
we  found  in  the  old  red  sand-stone  a  bed  of  sandy  lime-stone  40 
feet  thick,  and  traceable  far  nearly  twice  that  distance,  and  there 
is  in  this  formation,  half  a  mile  from  the  junction  I  before  described, 
evident  indications  of  coal.  It  crops  out  in  different  places,  but 
the  trials  for  working  it  that  have  been  hitherto  made  have  not 
been  attended  with  success. 

On  (he  road  from  Balcarry  to  Castle  Douglas,  near  Orcbtrciloi), 
we  fall  in  with  the  granite  for  a  short  way,  but  soon  again  meet  the 
transition  country',  which  extends  all  along  the  valley  of  the  Ken. 


Article  VIII. 

ChemvxX  Classification  ofMweraU,    By  Mr.  Sowerby,  F.L.S. 

(To  Dr.  Thomson.) 

The  recent  appearance  of  an  introductory  publicatioD  on 
mlnerslogy,  in  which  the  minerals  are  arranged  \a  an  order  de- 
pendant on  their  contents,  induces  me  to  forward  to  you  for  publi- 
CHtion_a  sketch  of  a  system  *  adopted  many  years  ago,  because  it 
does  not  appear  to  be  generally  known,  1  woiild  recommend  it  in 
preference  to  other  artificial  systems,  because  it  contains  a  fixed 
rule  for  the  arrangement  of  every  substance  when  its  nature  !> 
known ;  and  it  is  capable  of  modification  with  facility  as  fast  as  the 
science  of  chemistry  advances.  Some  changes  have  been  lately 
made,  and  others  may  be  introduced;  but  I  prefer  laying  it  before 
the  public  in  its  present  form,  rather  than  have  to  make  freqtient 
alterations,  which  might  be  tlie  case  were  1  to  adopt  too  suddenly 
aU  the  changes  chemistry  has  of  late  undergone.  1  shall  be  happy 
to  receive  suggestions  of  any  kind  by  which  it  may  be  improved,  ai 
also  any  addition  to  the  list  of  minerals  accompanying  the  sketch. 

As  soon  as,  from  various  considerations,  I  had  determined  to 
arrange  minerals  from  their  analysis,  i  sought  for  some  property  or 
character,  which,  like' the  fructification  of  plants,  should  be  pos- 
sessed by  every  substance  thut  enters  into  their  composition,  and 
according  to  the  modifications  of  which  such  substance  might  be  . 
disposed,  as  a  basis  for  the  arrangement  of  minerals.  The  specific 
gravity  of  the  elements  fully  answered  my  wishes,  whereupon  I 
divided  these  elements  into  three  classes:  I.  Combustibles: 
2.  Earths :  3.  Metals,  placing  the  lightest  class  first,  then  the 
lightest  individual  at  the  head  of  the  class,  and  proceed  to  the 
heaviest,  calling  each  a  genus :  every  compound  was  next  placed 
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under  that  genus  to  which  belonged  either  what  chemists  termed  iti 
base,  or  ehe  that  subatance  of  which  it  contained  the  greatest  quaa-> 
tity,  placing  at  tlie  head  of  the  genus  that  mineral,  if  such  occurred, 
which  was  uncombtned;  and  having  arranged  the  suhitances  ia 
each  of  the  compounds  according  to  their  quantity,  placing  that 
mineral  next  which  contained  the  first  ingredient  according  to  the 
imter  of  the  genera  in  the  manner  words  are  arranged  in  a  dic- 
tionary, calling  each  different  combination  a  species.  For  the  more 
easy  arrangement  of  aU  the  combinations  a  chemist  Is  capable  of 

Soducing,  I  found  it  convenient  to  divide  the  classes  into  orders 
stinguished  by  the  substances  included  under  them,  being  either 
binary  combinations,  as  in  the  first  order  of  combustibles,  or  com- 
binations of  binaries  with  each  other,  as  in  the  second  order  of 
cAnbustibles,  in  which  many  of  the  species  of  the  first  became 
genera  of  the  second.  Thus  ammonia  would  be  a  species  of  the 
genus  nitrogen  in  the  first  order;  and  sulphate  of  ammonia,  a 
species  of  the  genus  ammonia  in  the  second  order;  hut  this  plan  I 
have  found  too  complex,  inconvenient,  and  indeed  unnecessary 
among  minerals ;  so  I  now  throw  aside  the  orders,  or  rather  blend 
them  together,  and  arrange  sulphate  of  ammonia  as  it  would  stand 
in  the  second  order  had  the  orders  been  retained.  The  same  method 
is  followed  with  the  other  alkalies,  so  that  they  come  agreeably 
together.  I  have  done  the  same  with  the  other  combustibles  and 
with  the  metals :  but  in  the  class  Earths  I  make  two  orders ;  the 
iirst  homogeneous,  containing  simple  minerals ;  the  second  aggre- 
'ate,  for  the  rocks.  In  conformity  with  this  plan,  the  foUowtog 
ist  of  all  the  species  of  minerals,  as  far  as  I  can  make  tliem  out,  is 
drawn  up.  I  would  recommend  the  division  of  such  species  as , 
carbonate  of  lime  when  there  is  little  or  no  chemical  differeace 
among  varieties  of  very  different  eKternal  characters,  into  sections, 
so  that  arragonite  will  be  a  section  of  the  species  carbonate  of  lime; 
every  species  also  that  occurs  in  as  many  forms  should  be  divided 
into,  1.  Crystallized  :  2.  Of  particular  shapes :  and,  S.  Amorphous, 
as  has  been  in  some  measure  done  by  Babington. 

This  system  is  perfectly  artificial.  1  should  be  glad  to  see  a 
natuial  one,  founded  upon  some  universal  and  constant  characters 
of  easy  acquirement ;  but  as  it  is  always 'necessary  for  the  discrimi- 
nation of  minerals  to  know  their  contents ;  and  as  their  more  ac- 
cessible characters  only  serve  as  indications  of  them,  and  are  gene- 
rally comparntive,  it  is  to  be  feared  no  better  foundation  for  a 
system  will  be  discovered. 

Ust  of  Minerals,  arranged  in  Classes,  Genera,  atid  Species,  by 
Mr.Sowerhy,  with  References  In  Figures  identifying  ihem  in, 
British  and  Exotic  Mineralogy. 

The  former  of  these  works  is  just  completed,  with  figures  of 
British  minerals ;  and  I  hope  will  be  found  greatly  to  assist  the 
study  of  mineralogy,  since  figures  are  always  more  intelligible 
than  the  most  laboured  descriptions.    Indeed,  desciiptioos  are  so 
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generally  couched  in  technical  temiE,  that  it  is  necessary  to  learo 
•Imoet  a  language  to  comprehend  them. 


COMBUSTIH1.BS. 


Genus  Oxygert, 
Sp.  Ice. 

Ammonia, 
Muriate, 
Sulphate. 

Polassium. 
Nitrate. 

Sodium, 
Muriate, 
Sulphate, 
Glauberite, 
CaHwDate, 
Borate, 
Criolite. 

Sulphur. 
Native, 
Sulphuric  acid. 


Carbon. 
Diamond, 
Stone  coal,* 
BitumiiiouB  coal. 
Jet, 

Bitumen, 
Dysodile, 
Ret  i  oasphaltu  m,f 
Wood  coal. 
Peat, 
Amber, 
Rumbago. 

Boracic  Acid. 
Native. 
Append.    Improper  Minerals. 
Common  air, 
Carbureted  hydrogeoj 
Mineral  tallow,  J 
Carbonic  acid. 


Argilla. 

Sp.  Corundum, 

Hjrdrargyllite, 

Subsulphate  of 

Alum, 

Mellite, 

Topaz, 

§  I.  Pyrophysalitc, 
I  2.  P^coite, 

Spinelle, 

§  ).  Pleonaste, 
§  2.  Automolite, 

Cymophane, 

Blue  Feldspar, 

Ijazulite, 


Fibrolite, 

Cyanite, 

Andalusite, 

Sommite, 

Pseudo-sommite^ 

Pinite, 

Granatite. 

Magnesia. 
Native, 
Hydrate, 
Sulphate, 
CarboDate, 
Borate, 
Serpentine, 
Chrysolite  ?  (See  silex.)  § 


•  stone  coal  i  Ibig  i 
lu  bUamen. 

f  Rc(iiiu|Aatlani :  the  Highijiafe 
(Bee  Gentleman's  Magazine,  lol.  ii 

}  Mioeral  tallaw  ii  only  tbe  rcms 


I  the  remain!  of  bitnmloo 


ID,  or  foitil  copal,  belonp 

.  p.  108. 

i  of  Bdme  aoipiaJ  Ihal  hag  been 


coal  deprired  of 
tbli  ipec'iei. 


i)  Cbryioliti!)  gome  of  the  siwljieg  ciTC  molt  lilei,  makiof  the  xeani  danblfali 
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Lime. 
Nttire, 
Nitrate, 
Subphosphate, 
Phosphate, 
Sulphate, 

§  2.  Gypsum, 

Carbonate, 

§  1.  Arragonite, 

I  2.  ComtnoD  carbonate, 

Ms^nesian  earbooste, 

Dioptase, 

Fluor, 

Datbolite, 

Aneniate  of  lime, 

TuDgstate  of  lime. 

Silex. 
Quartz, 

(Silex  and  nater,) 
Opal, 

(Silex  and  alumiDS,) 
Calcedony, 

§  1,  Calceitony, 

I  ^  JKper,* 
lolite, 

(Silex,  alumina,  and  w»- 
ter,) 
Bildstein, 
Rocksoap, 

(Silex,  alumina,  and  pot- 
ash,) 
Feldspar, 
Tiipfaane, 
Lepidolite^ 
Mica, 
Leu  cite, 

(Silex,    argills,   potasb, 
and  soda,) 


I  of  Minerats,  I3lj 

IMtch-stone, 
Gabronite, 

Fat-stoue,  ^ 

(Silex,  argilla,  and  loda.) 
Sodalite, 
Aoalcime, 
Chabatic, 
Dipyre, 
Hyalite, 
Wernerite,t 
Frehnite, 
Mesotype, 
Stilbile, 
Laumoaite, 
Aplome, 
Hauyne, 
(Silex,  argtlla,  and  glu- 
cine,) 
Emerald  and  beryl. 
Euclase, 

(Silex,   argilla,  and  ba- 
rytes,) 
$taurolite, 

(Silex,  artplla,  and  oxide 
of  won,) 
Antbophyllite, , 
Asinite, 
Tourmaline, 
Garnet, 
Epidote, 

HcHnblende  or  actindite, 
Actinolite  ?  t 

(Silex  and  magnesia,) 
Talc, 
Asbesius, 
Bronzite  ?  § 
Olivine, 
Jade} 

(Silex,  lime,  &c.} 
Scbaalsteio, 


*  Jup«r'.  the  iron  <hmt  ii  oflea  BtanndaDt  id  Ihti  it  Dot  appaTCDll;  inScieatly 
conitut  to  make  a  ipeciea. 

-f  Wenirrile  :  Ibii  inclndei  KBpollle.  Onesr  two  per  mdL  of  aleall  doei  not 
teem  anllclenl  to  leparate  (hen.  In  geneni,  any  qsanlily  of  an  ingredient  leit 
Uun  five  per  cent,  ii  deemed  accidrnul;  but  Id  a  fev  inslancei,  a*  wilb  respect  la 
dw  alkaltei,  that  quBolitj  leeou  characteristic,  aad  is  noticed. 

}  Aclinollle  of  BonrnDD  aaatjili  not  koown;  but  iu  ctaaracien  are  m  lika 
lb<Me  of  borablende,  (bat  Iti  aoalysii  probably  Hoold  not  differ  materially. 

\  BrDDiitei  qaery  if  tbe  magnnla  in  tliii  atiiei  Erom  lb*  lerpentiD*  that  in- 
<dldM  It,  or  ii  It  dlniDCI  from  amaragdllc. 
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Ichthyopbthalmile, 

(Silex,  lime,    alumiae, 
&c.) 
Smaragdite, 
Idociase, 
KaaeelEteiD, 

(Si)ex,  lime,   and  mag- 
nesia.) 
Tremolite, 
Augite, 

(Silex,  iron,  &c.} 
HjpenteiD, 
Jenite, 

(UoknowD,) 
Bergmannite, 
Fahlunite, 
Humite, 
Indianite, 
Lapis  Ijazuli, 


I  of  Minerah. 
Made> 
Meionite> 
Mcllilite, 
Spine  Uane^ 
SJiiDthere, 
Turquois. 

Slroniia. 
Sulphate  of, 
Carbonate  of. 

Sulphate  of. 
Carbonate  of. 

Zircoma. 
Hyacinth. 

Ytlria. 
Gadolinite. 


[FSB. 


EARTHS 

Argill. 
Rotten-stone, 
Cimolite, 
Meerschaume, 
Made, 

§  2,  Indurated, 
Clay, 
Shale, 

§  2.  Bituminous, 
Loam, 
Odire, 
Alum  clay. 

Lime. 

Flexible  lime-stone, 

Sandy  lime<stone^ 
§  2.  TVIdferous, 
§  3.  Toad-stooe. 

Quartz. 

Breccia, 

Grit, 

§  2.  Calcareous, 
§  3.  Micaceous, 
§  4.  Ferriferous, 

H  one- stone, 

Greywacke, 
§  2.  Schistose, 


(aggregate). 

Fullers-earth, 
Granite, 

§  2.  Gneiss, 
Sienite, 

Feldspar. 
Granitic, 

§  2.  Schistose, 


Porphyry 
§  2.  De( 


§  2.  Decomposing. 

Mica. 
Granitic, 
$  2.  Schistose, 
§  2.  Schist. 

Pitch-stone. 
Porphyry. 

Hornblende. 
Granitic, 

§  2.  Schistose, 
Basaltes, 

§  2.  Cellular. 

Talc. 
Talcose  slate, 
Lithomarga. 
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Chemical  Ciassificaiion 
Dehris. 

Schbtose  debris, 

METALS. 

TeUurium. 
Native, 
Plumbiferous, 
Auro-plumbiferous, 
A  rge  ato-aur  i  ferous. 

AnttTnotty. 
Native, 

§  2.  Arseoical,    - 
I^rotoxide, 
Pinttxide, 
Sulphuret, 

§  2,  SuperEu1phuret>* 
Manganese. 
Silical  protoxide. 
Oxide, 

Ferriferous  f>hospliate, 
Sulphuret, 
Carbooate. 

Protoxide, 
Peroxide, 
Siticat  oxide, 
Sulphuret, 
Sulphate, 
CarDbuate, 
§  2.  Hydro-carbonate, 
Tin. 
Oxide, 
Sulphuret. 


Oxide, 

Sulphuret 

Cobalt. 
Oxide  of. 
Sulphate, 
Arseuiate. 


of  Minerals. 
Lime-stone  debris. 
Vegetable  debris. 


hem. 
Native, 
Nickeline, 
Protoxide, 
Oligistic, 
Peroxide^ 
Hydroxide, 

§  2.  Pitchlike, 
Phosphate, 
Subsulphuret, 
Sulphuret, 
Prismatic  sulphuret, 
Subsulphate, 
Sulphate, 

§  2.  Cupreous  sulphate. 
Carbonate, 
§   2.  Argilkceous    car- 
bonatic, 
Arseniate, 
Scheelate, 
Cbrotnate. 

Nkkel. 
Native, 

Kupfer-oidcel, 
Oxide. 

Arsemc. 
Native, 
Oxide, 
Sulphuret^ 
§  1.  Yellow, 
$  2.  Red, 
Cob'altifeioua, 

§  2.  Grey  cobaltiferoui. 
Ferriferous, 
(  1.  Argentiferous. 
Vranhmt. 
Oxide  o^ 
Peroxide, 

(Hydrate,  when  green.) 


*  Snlphnret  of  antimoDjE  Bonraoa  Dndg  tbe  crjilab  of  red  anliDony  (a  be  tha 
tame  as  tbuie  of  the  grej.    I  cudccItc  the  red  to  be  a  Bapcnulpharet  free  fh>ia 

MJgWl. 
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Capptr, 
Native, 
Protoxide, 
Peroxide, 
Hydrate, 
Sitical  hydrate^ 
Muriate, 
Phosphate, 
Subsalphuret, 
Sulpburet, 
GraDular  aulphuret, 
BuDtkupfererz, 
Antimonial  sulpburet. 
Grey  sulphuret, 
AneDical  sulf^aret. 
Sulphate, 

§  2.  Ferriferous, 
Green  carbonate. 
Blue  carbonate, 
Arseuiate, 
§  I.  Obtuse  octohedral, 
I  2.  Hexahednl  plates, 
§  3.  Tetrahedral  prtsms, 

fibrous  globules, 
§  4.  Triedral  prisms, 
Ferrifeious  arseniate. 

Bismutk. 
Native, 
Oxide? 
Sulphnret, 
.  Q  2.  CupreMUy 

I  S.  Pluinbo-«itpi«OQS, 
Carbonate. 

Silver, 
Native, 
Muriate, 
Subaulphuret, 
§  2.  ABtimooial, 
§  S.  Cupreous, 
Flexible  subsulphuret. 
Red  sulphuret, 
Biittle  sutphurat. 
Black  silver, 
Cbrbonate  of, 
Aotioionial. 

Lead. 
Native, 


I  of  Miimalt.  "ffw. 

Oxide  of. 
Phosphate, 
Sulpburet, 
]£naellium. 
Sulphate,  ' 

§  2.  Suiphureted  sulphate. 
Carbonate, 

Bhomboidal  catbonate. 
Prismatic  carbonate, 
Mnrio-carbosate, 
Molybdate, 
Arsenite, 
Arseniate, 
Chromate. 

Palladhinu 
Native. 

^icksilver. 
Native, 
Muriate, 
Sulpburet, 
Argeutiferons. 
Gold, 
Native, 

§  2.  Afgnitifeions. 

Platinum. 
Native, 
§  2.  f'erriferous. 

Titanium. 
Rutbile, 
Anataie, 
Sphene, 
Menachaoite. 

Chrome. 
Oxide. 

Tmitahim. 
Tantalite, 
Yttro-UntaHte. 

Iridium. 
Osmial. 

Ceriam. 
Cerite, 
Allanite. 

Unknown. 
Crichtonite.* 


•  CtifhtoBKe  ii  io(  ftvitA  to  be  a  netallic  on. 
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The  Conclusion  i^lke  Essay  on  the  Explosions  in  CoaUS^nes. 
By  Mr.  Joho  B.  Longmire. 

(To   Dr.   Thomson.) 

DEAR  SIR,  TfoD.  9.  IS1«. 

In  my  former  communication  on  the  explosion  of  coal-mioey, 
which  you  did  me  the  favour  to  insert  in  t\ie,AnnaU  of  PhiliKopliy 
ioT  November,  I  described  tiie  properties  of  the  air's  explosive  mo- 
tion I  ia  this  paper  I  will  gire  an  example  of  its  effects  on  the  mine. 
Let  A  B  C  D,  [Plate  LVIII.  Fig.  A]  (see  the  number  f6r  No- 
vember) be  part  of  a  coal-mine,  in  which  A  is  the  pit  shaft;  AB. 
AD,  b  Ct  <iC,  ed,  are  ranges,  that  contain  doors  and  stops  in  all 
the  thirls,  or  cross  woi^iogs.  A  door  is  represented  by  two  lines, 
as  at  ji,  and  a  stop  by  one  line,  as  at  f.  By  means  of  these  doorf 
and  stops,  tbe  current  oi  air,  which  descends  from  the  surface 
down  the  shaft  A,  passes  round  the  mine,  as  the  dotted  line  A,  B, 
c,  G,  nt  ii  n,  q,  I,  g,  represents :  at  ^  it  commoices  to  circulate 
round  other  workiogs  till  it  reaches  the  up-air  pit. 

-  Let  iofiam^ahle  ak  enter  the  mine  at  the  forehead,  h,-^  the 
tvorkipg  h  ii.  As  the  current  of  air  does  not  traverse  this  working^ 
it  is  filled  with  inflammable  air  from  hXoi;  and  the  cuiTent  of  air 
moving  along  the  working  i  D  carries  the  inflammable  air  with  it 
as  it  enters  this  working.  But  if  the  door  e  be  left  open,  the  air 
passes  to  ^  by  a  route,  e  2  g,  shorter  than  its  usual  way.  Hence 
the  gas  accumulates  in  the  working  D  t  at  i ;  and  if  a  miner  travel 
along  this  woricing,  without  detecting  the  change  !n  the  current  of 
■ir,  ne  sets' the  gas  on  fire,  and  an  explosion  is  the  consequence. 

The  explosion  flies  with  an  equal  velocity,  in  the  directions  i  A, 
ik,  and  t  D.  It  is  soon  stopped  by  the  doors  in  the  direction  i  A. 
It  proceeds  to  D,  gives  small  concussions  to  the  air  in  the  thirls,  n, 
i,  &c.  as  it  passes  them ;  and  after  it  has  reached  the  forehead,  it 
returns  up  the  working  with  a  decreasing  velocity.  This  rebound 
the  workmen  call  arelttm.  If  all  the  stops  in  the  thirls  of  the 
range  n  D  withstand  the  shocks  given  to  the  air  in  tbem,  by  the 
advancing  and  retreating  motion,  this  part  of  the  explosion  soon 
breaks  through  the  thirl  m,  and  there  meets  another  part  coming 
down  the  working  k  t.  The  air  in  this  part  of  the  explosion  passes 
along  the  inclined  thirl  i  k.  It  there  blows  down  the  door  k ;  which 
for  a  moment  retards  its  progress,  and  produces  a  small  rebound. 
But  tbe  door  being  overturned,  the  explosion  strikes  the  side  at  A, 
flies  to  the  opposite  side  at  n,  returas  to  e,  then  passes  alternately 
from  e  to  t,  and  from  btop\  from  p  a  part  of  it  enters  the  work- 
ing p  q,  and  the  other  part  ffies  to  r,  and  displaces  the  door  r ;  from 
that  place  it  passes  to  the  opposite  side  s,  and  then  strikes  the  fore- 
bead  at  If  and  rebounds  up  the  working  from  side  to  side. 
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The  otber  p&rt'of  the  explosion,  which  coaliooes  to  ihe  side  p  of 
the  workiDg  p  q,  flies  from  p  to  u,  and  from  u  to  v ;  from  v  k 
pBsses  to  w,  in  the  open  thirl  u>  x,  and  then  irom  w  to  x ;  ftom  x 
It  strikes  the  br  side  of  the  working  v  £  at  3 ;  it  then  moves  to  y, 
snd  Irom  y  It  reaches  the  comei  2  of  toe  pillar  5  if,  one  half  bein; 
reflected  to  1,  and  the  other  to  4.  From  1  it  flies  to  Z,  from  2  it 
strikes  obliquely  the  comer  of  the  forehead  q,  and  from  thence 
retreats  backwards  along  the  thirl  2,  1,  and  down  the  working  q  p. 
The  other  part  of  the  explosion  passes  through  the  stnit  thirl,  from 
S  to  4,  and  from  4  to  5  ;  at  5  it  displaces  the  stop,  and  flies  (o  6  on 
the  oppoute  side  of  the  worldng  d  e;  from  €  it  passes  to  7i  atid 
from  7  to  8.  In  this  irregular  course  it  proceeds  throu^  the 
w<ykings  in  the  part  C  E  e ;  and  gives  successive  shocks  to  the  air  in 
every  one  of  tfaem.  When  the  explosive  motion  has  pervaded  all 
the  woikiogs  in  the  part  E  C,  it  can  only  escape  through  the  narrow 
workingg,  and  the  stone  tunnel  at  B.  But  the  displaced  air  cannot 
pass  through  these  outlets  as  fiut  as  the  heat  dilates  it,  without 
having  first  obtained  an  augmentation  of  pressure  in  every  part  (^ 
the  workings.  In  acquiring  a  greater  degree  of  pressure,  a  current 
in  the  contrary  direction  takes  place ;  for  as  soon  as  the  air  in 
motion  receives  a  check  by  the  narrowness  of  the  outlets,  it  re- 
bounds up  the  workings  towards  the  centre  of  motion,  t,  and  con- 
tinues retreating  so  long  as  the  displaced  air  is  kept  in.  But  when, 
partly  1^  an  increased  dq^ee  of  pressure,  and  a  diminatioa  in  the 
force  of  the  explosion,  the  pressure  is  adequate  to  send  the  air 
through  the  outlets,  the  backward  motion  then  ceases.  It  may  not 
cease,  however,  till  after  two  or  mere  repetitions  of  this  motion 
have  taken  place :  one  commencing  at  the  outlets,  as  soon  as  a 
former  has  ceased  at  L  Though  this  returning  motion  tends  gene- 
rally towards  the  place  of  combustion  i,  it  is  carried  in  other  direc- 
tions by  the  workings :  for,  as  soon  as  the  returning  motioa  has 
reached  the  end  of  the  thirl  d,  it  spreads  into  that  working  as  well 
as  down  the  working  g  £ ;  and  on  arriving  at  the  thirl  \  q,  it  enters 
this  place  while  it  continues  down  the  working  2  x,  Again  this 
retrograde  motion  passes  from  B  to  the  end  of  the  flrst  woiking,  and 
then  spreads  into  it  also;  and  as  it  continues  to  move  in  the  direction 
B  k,  it  fills  all  the  woikings  as  it  passes  them.  When  the  mine  is 
thus  filled  with  compressed  air,  a  considerable  force  acts  against 
the  doors,  and  stops  In  the  range  B  a,  and  against  the  doors  between 
A  and  k.  If  these  doors  and  stops  are  strong  enough  to  support 
this  pressure,  all  the.  healed  air  escapes  tlirough  the  two  outlets 
only ;  but  if  the  quantity  of  burning  gas  be  great,  the  pressure  will 
dbplace  the  weakest  of  them,  which  suppose  the  stop  f  and  the 
door  next  the  pit,  and  then  the  explosion  will  fly  along  the  working 
A  B,  and  also  up  the  pit  A,  until  the  whole  of  the  displaced  air  is 
expelled  out  of  the  mine.  When  the  explosion  is  over  at  the  top  of.- 
the  pit,  a  momentary  stillness  ensuesj  and  then  a  quick  current 
passes  down  the  pit,  but  which  decreases,  and  very  soon  becomes 
only  the  regular  current  of  the  air  course, 
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Id  describing  the  reflected  exploaive  motion  I  oioitted  to  mention 
an  important  circumataDce.  When  the  explosion  has  struck  one 
fide  of  a  working  at  an  oblique  angle,  the  air  in  motion  leaves  it  at 
ID  angle  which  is  a  little  less  than  that  hy  which  it  approached  the 
aide.  This  1  iiave  shown  before ;  but  that  part  of  tbe  air  which 
approached  the  working  on  the  left  hand  of  the  explosion  leaves  the 
aide  OD  the  right  hand:  hence  an  internal  whirling  motion  is  im- 
parted to  the  blast  every  lime  it  strikes  the  coal  wall.  This  wliirling 
motion  collects  the  dust,  and  other  light  bodies,  which  the  miners 
find  floating  in  the  air,  on  entering  a  mine  soon  after  an  explbaion  i 
and  it  is  this  motion  that  tosses  the  miner  after  he  has  felt  the  &rst 
contact ;  and  which  very  often  does  him  more  injury,  by  bringing 
■harp  stones  or  loose  pieces  of  wood  against  him ;  and  sometimes 
lifts  him  from  the  ground,  and  enables  the  direct  motion  to  cany 
him  forward  against  the  sides  of  (he  working,  or  against  pillars  of 
fidlen  roof,  props,  or  other  exposed  bodies.  The  undisturbed  ex- 
plosion, though  pretty  strong,  does  him  very  little  comparative  in- 
jury, if  it  gives  him  time  to  lie  down,  as  it  generally  does  by  its 
thunder-like  noise ;  for  then  it  passes  by  without  displacing  liim ; 
and  he  has  only  to  fear  being  injured  hy  sniall  loose  pieces  of  wood 
or  stone  that  it  may  possibly  bring  along  with  it. 

The  motion  towards  the  place  of  combustion  may  happen  under' 
difierent  circumstances.  Whe'n  tbe  explosion  reaches  a  forehead  it 
rebounds  again.  When  a  great  quanti^  of  heat  is  suddenly  given 
out  by  combustion  in  a  confined  place,  a  series  of  rapid  retrograde 
movements  is  made  in  the  immediate  vicinity  of  the  Are,  until  an 
adequate  degree  of  pressure  is  obtained  to  force  out  the  displaced 
air.  The  nature  of  this  retrograde  motion,  which  I  have  before 
described,  may  be  illustrated  by  the  following  example.  Su|n>ose 
a  sluice,  having  in  its  middle  a  small  upright  oblong  aperture,  which 
reaches  from  the  top  to  the  bottom,  be  put  into  a  descending  trough, 
through  which  there  runs  a  body  of  water.  The  sluice  prevents  the 
most  of  the  water  from  passing ;  but  the  water  kept  back  obtains, 
in  the  following  manner,  a  sufbcient  altitude  to  force  itself  through 
the  aperture.  It  returns  flora  the  sluice  with  a  small  head,  or  a 
level,  until  it  is  lost  in  the  ascent  of  the  trough;  this  is  no  sooner 
done  than  a  similar  backward  current  commences  at  the  sluice,  and 
retires  until  it  meets  the  descending  current  of  water.  These  back-, 
ward  currents  are  repealed  until  the  head  obtained  is  sufficient  to 
force  the  water  through  the  aperture ;  but  before  they  cease,  too 
great  an  altitude  is  usually  ohtamed,  and  then  a  few  small  currents 
mn  toward  the  sluice  until  the  exact  altitude  is  acquired.  'I^ese 
currents  of  water  are  highly  illustrative  of  the  retrograde  motions 
in  coal-mines.  Such  motions  in  these  mines  also  take  place  whea 
the  explosion  has  pervaded  a  great  area  of  mine,  if  it  be  then  pent 
in  by  a  few  narrow  workings,  as  at  the  narrow  openings  ^  and  B. 
Retrograde  motions  are  also  observed  when  the  explosion  is  at  first 
retarded  by  the  doors  and  stops  of  ventilation ;  but  they  cease  whea 
it  has  obtained  a  sufficient  pressure  to  displace  these  obstnic^ns. 
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The  mine  is  injured  by  the  explosion,  either  by  driving  oot  of 
their  situations  such  doon  and  stops  as  it  meets  with  in  traveisng" 
the  mine,  or  by  displacing  them  in  obtaining  an  increased  pressure. 
The  impinging  fbtce  is  certainly  more  powerful,  and  does  greater 
injury  to  the  mine,  where  it  acts  only  on  a  few  doors  and  slops; 
but  the  pressure,  by  acting  on  a  great  number,  exerts  its  liiTce 
equally  against  the  wealc  and  the  strong,  so  ttiat  those  which  are  the 
least  able  to  resist  it  are  sure  to  be  displaced.  The  displacement  of 
stops  and  doors  prevents  the  circulation  of  the  atmospheric  air,  and 
the  miners  who  cannot  quickly  escape  out  of  the  part  affected  by 
the  fire  are  sutfbcated  by  the  noxious  gases  of  combustion.  It  is 
difficult  to  prevent  the  latal  effects  of  an  explosion ;  as,  should  we 
Imoifr  its  plnee  of  departure,  the  course  that  it  may  take  through  the 
mine  is  not  to  be  calculated  with  any  degree  of  accuracy ;  as  the 
smallest  deviation  in  the  situation  of  the  side  impingements  will 
either  make  the  explosion  take  this  or  that  working.  Thus,  had 
the  explosion  struck  the  pillar  v  a  tittle  further  on  than  p,  none  of 
it  would  have  entered  the  working  p  q;  or,  had  it  reached  the  sid& 
of  die  pillar  w  2  a  liRle  below  y,  it  would  have  passed  altogether 
through  the  tuning  4,  5,  and  none  of  it  have  gone  in  the  direction 
1,  2.  This  uncertainty  as  to  the  direction  which  the  blast  may 
t^e  makes  the  safe^  of  the  miners  very  precarious  in  any  situation 
in  the  vicinity  of  a  fire. 

This  description  will  scfGce  to  show  the  effects  of  an  explorioii 
on  the  mine.  I  might  have  given  a  more  extensive  example,  and 
carried  the  ravages  of  the  explosion  into  other  dbtricts  of  the  mine; 
hut  it  would  only  have  been  a  repetition  of  the  same  motions  varied 
a  little  in  every  instance,  according  to  certain  differences  in  the 
affected  parts  of  the  mine. 

This  communication.  Sir,  concludes  my  Essays  on  Fire-damp; 
Imt  I  shall  shortly  have  for  your  consideration  an  Essay  on  the 
Cboak-damp  of  Miners. 

I  am.  Sir,  with  great  esteem, 

Your  humble  servant, 

John  B.  LtntGHiBK. 


Article  X, 

On  the  Ancient  Purpurissum ;  the  State  o^  Turkey  Red  Dyeine  iA 
the  Greek  Empiire  3  and  the  Means  of  procuring  a  Substitute 
for  Purpurissum, 

(To  Dr.  Thomson.) 
SIR, 
Should  the  accompanying  observations  on  the  andent  purpu- 
riisum,  on  the  state  of  Turkey  red  dyeing  in  the  Greek  empire* 
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and  on  a  pnibable  nteaDi  of,  procurii^  t  tubstitute  for  purpurissum 
in  the  presmt  day,  appear  wwtby  of  a  place  in  your  Annals,  they 
are  Duicb  at  your  senricc,  and  I  remain,  t 

Sir,  your  nxat  obedient  humble  servaot, 

Blatgn,  Nn.  K,  ISlt.  A  CoNSTAKT  RbADBB. 

1  believe  that  a  good  and  ecooomical  pigment  of  a  carmine  red 
colour  has  remained  a  dedderatum  amongst  artists  since  the  time 
when  the  knowledge  of  the  method  of  preparing  the  purpurissum 
of  the  ancients  became  lost  to  the  world.  Our  highest  class  of 
artists,  the  painters  in  oil  colours,  are  precluded  in  a  great  degree 
from  the  use  of  carmine  by  the  enormous  expense  of  procuring  it 
in  quantity,  and  by  its  difficulty  in  mixing  with  oil.  For  these 
reasons,  I  believe,  they  are  compelled  to  substitute  for  the  use  of 
carmine  the  yellower  reds,  such  as  vermilion,  and  ochre,  and  to 
reduce  them  to  a  tinge  fit  for  the  representation  of  the  various  lines 
of  the  human  skin  by  a  mixture  of  blue.  It  is  evident,  boweverj 
tbst  this  must  prove  but  a  dusky  imitation  of  nature ;  and  as  de- 
tailing an  experiment  to  procure  a  substitute  for  carmine,  perhapa 
you  may  deem  this  letter  worthy  of  a  place  in  your  Annals,  althou^ 
many  of  your  readers  may  consider  its  contents  of  a  trifling  descrip- 
tion. Cbaptal  supposes  that  the  aacieut  purpurissum  was  obtained 
by  dyeing  tne  crela  argentaria  with  a  decoction  of  madder.  This, 
hoirever,  I  should  conceive  to  be  a  difficult  process;  and  one  by 
vhich  a  pigment  of  a  vivid  red  could  not  be  obtained.  Could  such 
B  colour,  however,  as  what  we  now  impart  to  cotton  by  the  Turkey 
red  process  be  given  to  a  pigment,  an  object  of  value  and  import- 
aoce  would  certainly  be  gained,  by  procuring  a  colour  fit  for  the 
use  of  painters,  indelible,  and  brilliant.  A  probable  means  of 
eSecting  this  was  suggested  to  me  in  reading  Messrs,  Kirby  and 
Spence's  work  upon  Entomolc^.  The  account  given  in  that  work 
of  the  nature  and  habita  of  the  tinaa  lapetzella,  or  clothe'i  naoth, 
impresaed  me  with  an  opinion  that  the  larvie  of  this  insect  might  be 
made  an  essential  accessary  in  the  preparing  of  rarpurissum^ 
Messrs.  Kirby  and  Spence  say  that  pigments  of  a  brilliant  hue  are 
obtained  from  the  excrements  of  the  larvae  of  the  clothe'&  moth  by 
feeding  tbem  on  woollen  cloth  of  the  colour  of  the  paint  wanted. 
Now  it  struck  me  that,  could  these  .insects  be  nourithed  on  cotton 
dyed  Turkey  red,  their  excrements  might  serve  for  preparing  a 
colour  superior  to  carmine.  1  accordingly  procured  some  of  the 
larvcB,  and  shut  them  up  in  a  lai^e  jar,  which  I  filled  with  cotton 
dyed  Turkey  red.  At  the  end  of  a  ibrfoight  I  opened  the  jar>  and 
found  the  larvsB  alive,  though  apparently  more  languid  than  when 
first  shut  up.  They  had,  however,  fed  on  the  cotton,  and  their 
excrements  were  of  a  vivid  red.  I.  allowed  the  jar  afterwards  to 
remain  shut  for  the  space  of  four  months,  being  too  much  busied 
by  other  avocRtioas  to  think  of  attcodiug  ta  it.    When  1  did  open 
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it,  however,  the  Urv»  were  dead,  and  only  oni  of  tbeu  bad  vm- , 
dergone  the  transforinatioa  into  the  ioiago  Mate.  'iliiB  one  was  also 
d%ad,  and,  although  quite  perfiect,  was  of  a  wax-yellow  colour.  K- 
considerable  quantity  of  excrement,  however,  waa  deposited,  which 
I  dissolved  in  water,  to  which  it  imparted  a  portioa  of  its  red 
colour;  but  much  of  the  cotton,  although  macerated  into  the  most 
miaute  particles,  bad  evidently  suffered  no  material  alteratbn  in  the 
stomach  of  the  larvie.  Having,  however,  had  it  so  far  decomposed 
by  the  process  as  to  have  its  colour  reduced  to  a  state  in  which 
water  acted  upon  it  as  a  solvent,  my  point  was  ia  a  great  degree 
gained;  for  by  adding  a  soludon  of  alum  to  the  fluid,  and  precipi- 
tating the  alumina  from  the  mixture  by  an  aqueous  solution  of  soda, 
I  am  certain  that  I  should  have  obtained  a  more  elegant  pigment 
than  the  creta  argentaria  dyed  according  to  the  process  of  Chaptal, 
narrated  by  him  in  his  essay  on  the  encaustic  painting  of  the  an- 
cients. Could  the  larvffi  of  the  clothe's  moth  be  made  to  thrive  on 
cotton^  It  is  thus  evident  that  any  quantity  of  such  a  pigment  might 
be  procured  in  this  way  by  artists,  at  hardly  any  expense  or  trouble, 
I  regret,  however,  that  the  quantity  I  obtained  was  not  sufficient  to 
efiable  me  to  precipitate  the  colouring  matter  from  the  mixture ; 
and  the  death  of  the  larvae,  and  more  important  concerns,  have 
prevented  me  from  repeating  the  experiment.  1  can  account  for 
the  larvie  not  thriving  upon  the  cotton  from  the  circumstance  of 
that  which  1  had  used  being  full  of  the  oil  employed  in  the  dyeing 
process :  perhaps  if  this  were  remedied,  and  if  the  larvee  were  re- 
moved from  the  woollen  cloth  where  they  had  been  hatched  at  a 
dififerent  season  of  the  year,  or  at  a  di&rent  stage  of  their  oust- 
ence,  this  evil  might  be  avoided. 

Perhaps  it  will  not  be  considered  out  of  place  if  I  subjinn 
some  observations  tending  to  illustrate  an  opinion  which  I  liave 
formed  giving  a  higher  antiquity  to  the  process  of  dyeing  with 
madder  than  the  one  usually  entertained,  and  by  which  I  have  been 
induced  to  believe  that  the  subjects  of  the  Greak  empire  were  ac- 
quainted, in  the  time  of  Justinian,  with  a  method  of  dyeing  silk, 
woollen,  and  linen,  by  means  of  madder.  Independent  of  Chaptal's 
assertion,  that  the  ancients  knew  how  to  dye  creta  argentaria  of  a 
red  colour.  Gibbon,  in  the  seventh  volume  of  his  History,  in 
quoting  Cassiodorus,  says,  that  the  Phenician  purple  obtained  from 
the  murex  was  of  a  dark  cast,  as  deep  as  bull's  blood—"  obscu- 
ritans  rubens,  nigrido  saoguinea."  He  adds,  that  '*  the  use  of 
cochineal  now  enables  us  tiff  to  surpass  the  beauty  of  the  colouis  of 
antiquity."  In  his  History,  vol.  ix.  p.  57,  the  same  author  says, 
that  "  an  apartment  of  the  B^ntine  Palace  was  lined  with  por- 
phyry, aid  reserved  for  the  use  of  the  pregnant  empresses ;  and 
that  the  rt^al  birth  of  their  children  was  expressed  by  the  appella- 
tion porpkerogenito,  or  born  in  the  purple.  In  the  Creek  language 
purple  and  porphyry  are  the  same  words ;  and  as  the  colours  of 
natjire  are  invariably  we  may  learn,  says  die  historian,  that  a  daHc 
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deep  red  vraa  the  T;frian  dye  which  stained  the  purple  of  the 
ancicDts.  Now  we  know  that  no  species  of  the  genera  of  vermes^ 
murex,  or  buccinum,  ^vea  a  colour  at  all  answering  their  descrip- 
tion ;  nor  can  the  colour  given  by  any  Umax  of  the  present  day  be 
imiu^ed  by  cochineal  j  on  the  contrary,  the  Syrian  purple  of 
Gibbon  and  Cassiodorus  exactly  resembles  a  colour  easily  made  from 
cochineal ;  and  if  the  colours  of  nature  be  invariable,  the  porphyrf 
of  the  Byzantine  Palace  (probably  the  common  oriental  porphyrv  of 
a  claret  red),  and  the  deep  bull's  blood  red  of  Cassiodorus,  particu- 
larly if,  as  Gibbon  says,  these  colours  could  be  imitated  by  cochi- 
neal) most  have  been  much  more  similar  to  the  colours  dyed  by 
Bancrofi  on  silk  and  woollen  by  madder  than  to  the  shell  purple 
extracted  from  the  limax  inhabiting  the  mures  or  buccinum. 


Article  XI. 

On  Magnetisnn    By  Mr.  Andrew  Horn. 

{To  Dr.  Thomson.) 

SIK,  High  Wgcomht,  Dee.  10,  1S16.   . 

Among  those  who  have  sought  to  develope  the  principles  upon 
M-hich  a  piece  of  iron  or  steel  is  converted  into  a  magnet,  and  the 
laws  of  its  phenomena,  Epious  and  Coulomb  are  .particularly  db- 
tinguisbed.  The  theory  of  Epinus,  founded  apoa  mutual  attrac- 
tions and  repulsions  between  the  magnetic  fluid  and  particles  of 
matter,  is  considered  as  defective,  and  has  been  superseded,  at  least 
in  the  estimaticHi  of  the  French  philosophers,  by  that  of  Coulomb, 
vbo  supposes  two  distinct  fluids  combined  in  the  iron  when  iii  its 
natural  state;  but  when  the  magnetic  energy  is  induced,  he  con- 
ceives the  two  fluids  to  be  diaengaged  from  their  state  of  combina- 
tion, and,  taking  contrary  directions,  are  accumulated  at  the  ex- 
tremities of  the  bar.  Thus  they  exhibit  actions  analogous  to  vitreoui 
and  resinons  electricity ;  the  particles  of  each  fluid  repelling  one 
snoiher,  while  they  attract  those  of  the  other  fluid. 

However,  I  presume  that  the  two  fluids,  instead  of  being  accu- 
mulated at  the  extremities  of  the  magnet,  circulate  in  contrary 
directions.  On  this  presumption  I  shall  endeavour  to  describe  the 
process  by  which  a  piece  of  iron  is  brought  to  exhibit  the  magnetic 
virtue ;  and  the  result  shall  be  the  test  of  the  theory.  Let  us  con- 
ceive D  to  be  a  longitudinal  section  of  a  bar  of  iron  or  steel  in  its 
natural  state  ;  the  moleculse  of  which  we  shall  suppose  to  be  equi- 
lateral triangles,  and  arranged  as  a (  c i^ efg  kik  Im  n op qrs t v, 
and  the  spaces  between  tliem  to  contain  nearly  equal  proportions  of 
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the  tm>  fluids.    Let  us  conceive  another  bar,  C,  possessed  of  the 
magoetic  enei^ ;  that  is,  hHTtiig  its  fluids  drculaling,  the  austral 


fluid  inuing  from  s  and  Again  enteriog  the  har  at  n ;  while  its 
loreal  Suid  proceeds  from  n,  and  enters  the  other  eitremi^  at  t; 
this  fluid  being  reprCKnted  by  the  dotted  line,  and  the  austral  fluid 
by  the  continuous  line.  I^et  us  now  conceive  the  magnetic  bar  C 
placed  upon  the  bar  of  iron  D,  in  order  to  excite  the  magnetic 
eneigy  in  the  latter;  the  immediate  effect  is,  that  as  soon  as  G 
comes  in  contact  with  a  in  the  bar  D,  the  austral  fluid  issuing  from 
s  impels  the  austral  fluid  from  the  surface  of  a,  and  this  portioQ  is 
driven  in  the  geneial  circulation  of  C  from  S  to  N.  The  austral 
fluid  of  a,  lying  on  the  fecet  of  a,  next  to  k,  is  also  aG&^ted,  and 
rushes  into  the  common  circulation.  While  the  austral  fluid  of  C 
has  produced  this  effect  upon  the  austral  fluid  of  a  in  the  bar  J>, 
the  boreal  fluid  of  the  latter  undergoes  a  similar  change  from  tb« 
drculating  boreal  fluid  of  C  coming  from  n.  Hence  the  boreal 
fluid  belonging  to  a,  iu  the  spaces  a  k  and  a  b,  is  impelled  from  S, 
and  enters  the  bar  C  at  t  with  its  circulating  fluid,  and  thus  a  be- 
comes an  element  of  the  magnet  C.  Now  while  C  is  sliding  over 
by  the  austral  fluid  of  c,  lying  on  its  surface  in  the  space  c  m,  rushes 
forward,  to  compensate  the  loss  of  the  fluid  from  a,  which  is  going 
ioto  the  general  circulation  of  C.  Thus,  in  the  same  manner  ^  a 
became  an  element  of  the. magnetising  bar  C,  b  and  c  also  become 
elements.  It  is  now  easy  to  perceive  how  a  continuation  of  the 
process  will  successively  convert  d  ef  g  h  i,  likewise,  into  elements; 
so  that  when  the  magnetising  bar  is  removed,  there  will  be  a  com- 
plete  circulation  of  the  two  fluids  around  the  molecule  abed  ef 
g  hi;  the  austral  fluid  will  issue  from  S,  and  enter  at  N,  while 
the  boreal  fluid  issues  from  N,  and  enters  again  at  S. 

Let  us  suppose  the  magnet  C  again  placed  over  the  molecula  a  in 
the  bar  D ;  the  consequence  will  be,  that  the  boreal  fluid  of  C 
Issuing  from  n  will  impel  the  boreal  fluid  from  the  surface  of  k 
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(mpoute  to  S,  and  circulatiDg  nmod  k,  will  enter  the  magnet  C,  by 
tSe  channet  ab,  at  j ;  and  thus  k  becomes  an  element  of  C.  The 
austral  fluid  of  the  magoetbing  bar  C,  when  sliding  over  the  space 
£  d,  at  the  same  time  drives  off  the  austral  fluid  lyins  upoa  the 
facet  of  k  opposite  to  a,  and  also  that  on  the  facet  of  t,  nest  to  k, 
into  the  common  circulation,  and  it  enters  C  at  n.  The  boreal  fluid 
coming  from  n  impels  the  boreal  fluid  on  the  other  surface  o£  I,  and 
that  also  on  its  facet  opposite  m,  and  it  is  driven  in  the  circulation 
through  the  channel  b  do  s.  Thus  k  and  I  become  elements  of 
the  magnetising  bar.  It  is  now  evident  how  the  remaining  molecuUs 
»o  p  q  r  tv  may  in  like  manner  be  converted  into  so  many  cle* 
meots  of  the  magnetic  bar ;  and  that  the  two  series  of  msleculse 
a  b,  &c.  and  k  t,  &c.  are  entirely  under  its  infiuence.  But  when 
the  bar  C  is  removed,  the  channels  ab,  kb,  &c.  will  be  stopped, 
the  repulsions  of  the  fluids  at  the  angles  in  the  oblique  channels 
balancing  each  other.  The  fluids  belonging  to  each  series  will  only 
pass  through  the  straight  channel  N  S,  and  continue  to  circulate 
round  their  pf(^>er  mvlccules. 

We  can  now  acplaio  the  cause  of  the  Enrprising  phenomenciit 
which  presents  itself  when  a  magnetic  bar  is  cut,  or  suddenly 
brokra,  so  as  to  detach  a  portion  from  it ;  however  short,  that  por- 
tion instantly  becomes  a  magnet.  Iliis  feet  I  consider  as  a  serious 
election  to  the  theory  of  Cou(on>b ;  for  ou  his  hypothesis,  if  a  bu 
WCTti  broken,  we  sbotild  iiot  have  two  mi^neb  differing  only  «c^ 
cording  to  their  size ;  but  we  should  find  the  larger  portion  possesced 
of  one  pole  estremely  weak,  while  the  other  pole  possessed  all  its 
original  power.  The  austral  fluid,  in  short,  is  nearly  all  confined 
to  the  one  portion,  and  the  boreal  fluid  to  the  other.  M.  Haiiy 
endeavours  to  remove  this  difficulty  by  su[^sing  that  the  fluid 
within  the  separated  portions  distributes  itself  to  the  extremities. 
But  still  there  would  be  such  an  excess  ^  boreal  fluid  in  the  one 
piece,  and  of  otislral  fluid  in  the  other,  as  would  render  the  pdar 
energy  in  each  very  seoubly  different,  which  is  contrary  to  expe- 
rience. On  the  contrary,  if  we  suppose  any  pwtion  of  the  bar  D 
broken  off,  we  at  once  perceive  how  each  portion  is  a  complete 
magnet. 

The  cause  also  of  what  are  called  consequent  points  or  poles  of 
tmaller  power  is  well  accounted  for  by  this  theory.  These  poles 
are  situated  in  the  oblique  channels,  and  may  arise  from  an  irregular 
arrangement  of  the  molecules,  or  from  some  error  in  the  (^ration 
of  magnetising  (he  bar.  In  a  future  communication  I  shall  explain 
by  thu  theory  a  curious  magnetic  experiment  related  by  the  late 
-JVofessor  Robison. 

I  am,  Sir,  your  obedient  servant, 

Akdrbw  Hobn, 
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Articue  XII. 

Analyses  or  Books, 

Georgii  Wahlenlerg,  Med.  Doc.  et  Botanices  Demonstrat.  in  R. 
Acad,  Upsal.  R.  Acad.  Sciait,  Stockholm  Membr,  Ord.  Flora 
Carpalontm  Principalium  exhihens  Plantas  in  MontUms  Carpaticis 
inter  Flumina  IVaagum  et  Diaiajetz  eorumque  ramos  Arvam  et 
Pofyradum  crescenles,  cat  preBmitlituT  Tractalus  de  Altitudine, 
Vegetatione,  TempertUura  et  MeteorU  korum  Montwm  in  Genere. 
Gbttiogn,  impensis  Vnndenhoek  et  Ruprecbt     1614. 

Wb  are  indebted  to  Dr.  Wablenberg  for  a  most  mteiesdng  ac-  - 
couDt  of  the  climate  and  vegetation  otLepland,  and  an  equ^j 
curious  dusertatioQ  on  the  mountains  of  Switzerland.  Thepreient 
work  is  no  less  entitled  to  our  attention.  Tbe  CarpaUiian  oiountainq 
constitute  an  elevated  cbain  at  a  great  distance  fiom  tbe  sea,  and 
form  tbe  boundary  between  the  f^t  countries  of  Poland  and  Hun-> 
gary.  Hence  it  is  probable  that  they  have  considerable  infiuence  od 
the  meteorological  phenomena  of  Europe.  They  are  not  so  high 
u  the  Alps  of  Switzerland  and  Scandinavia;  but  their  central 
situation  ^ve  them  no  less  a  clainj  to  our  attention.  Hitherto  tbe 
heights,  the  structure,  and  the  v^etation  of  these  mountains,  have 
been  very  imperfectly  known ;  but  Dr.  Wablenberg  has  in  a  great 
measure  filled  up  the  gap  which  existed  by  the  singular  industry 
with  which  he  examined  these  mountains.  He  went  to  Vienna  ia 
May,  1813;  thence,  supplied  with  the  proper  letters,  he  went  to 
the  neighbourhood  of  the  Carpathian  mountains,  and  ascended  the 
Fatra,  the  furthest  west  of  them,  on  June  11.  He  continued  ex- 
ploring the  different  mountains  till  Aug.  24,  when  a  violent  inun- 
dation laid  the  country  under  water,  and  confined  him  at  Kesmark 
till  Sept.  2.  On  Sept.  5,  he  renewed  his  excursions  into  the  moun- 
tains. On  Sept.  11,  the  inundations  were  repeated,  and  the  bridges 
again  destroyed ;  but  he  was  able  to  renew  his  labours  on  Sept.  14, 
and  to  continue  them  till  Oct.  17,  when  tbe  country  was  so  com- 
pletely covered  with  snow  that  all  hopes  of  further  investigation 
were  at  an  end. 

On  this  he  went  to  Buda,  in  order  to  determine  from  tbe  baiOr 
metrical  observations  kept  there,  the  height  of  tbe  obscrvatoiy  above 
tbe  sea,  conceiving  that  the  heights  of  thg  Carpathian  mouotains 
could  be  determined  more  accurately  by  a  comparison  of  the  beigbtl 
of  the  bartHneter  which  he  observed  with  corresponding  onea  at 
Buda,  than  by  a  comparison  with  observations  made  at  a  greater 
distance ;  for  ne  has  shown  by  tables  that  the  variations  of  the 
barometer  on  the  Carpathians  correspond  better  with  those  made  at 
Buda  than  at  Vienna,  which  is  further  distant.    He  then  went  to 
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Vienna,  where  he  had  the  meaos  of  obuining  more  accurate  infor- 

'  matioD  respectiiig  several  of  the  subjects  which  he  was  investi^ting. 
I  aliatl  now  endearour  to  lay  ao  abstract  of  Dr.  Wehlenberg's  in- 
troductory diaaertation  before  my  readers : — 

His  barometrical  measurements  are  fbuoded  upcm  the  followiog 
data,  which  he  coosiders  as  established  by  his  own  observations  ;— 

1.  The  more  mutable  the  temperature  of  the  air  In  any  country 
is,  the  greater  are  the  variatioos  of  the  barometer  in  it. 

2.  The  barometer  oscillates  most  at  those  seasons  of  the  year 
when  the  temperature  varies  most. 

3.  The  barometer  oscillates  more  in  high  mountainoua  regiona 
than  in  great  plains. 

4.  In  general  the  mercury  of  the  barometer  falls  in  rainy  and 
cold  weather. 

The  height  of  the  observatory  at  Buda  above  the  level  a(  the  sea 
Is  SOS  English  feet. 

The  following  table  exhibits  the  elevatitHi  of  the  Dannbe  above 
(he  level  of  the  sea  : — 

At  Vienna 44C|  Eng.  feet 

Presburg \ 330 

Baab     272 

Buda     229 

The  elevatioQ  of  the  observatory  at  Vienna  above  the  sea  is  5664- 
English  feet. 

ITie  Carpathian  mountains  are  situated  between  N.  lat.  48°  55' 
and  49°  15  ,  and  extend  about  l-l"  of  long.  The  furthest  west  is 
denominated  Fatra.  It  runs  north  and  south,  and  is  divided  into 
two  by  the  river  Waag,  which  passes  through  it  on  its  way  to  the 
Danube.  The  followmg  peaks  are  the  highest  of  this  mountain 
measured  by  Wahlenberg  : — 

Coch   5196  Eng.  ft. 

Krivan    5648  (about) 

Klukberg 4442 

Czerny-kamen    4583  (about) 

From  Fatra  there  runs  a  chain  of  mountains  east,  terminating  in 
the  great  Carpathian  Alps.  Of  these  the  only  one  of  considerable 
hoght,  before  approaching  the  eastern  Alps,  is  Chocs,  the  eleva- 
tion of  which  above  the  sea  is  5236  feet.  About  12  miles  east  from 
Chocs  the  great  Eastern  Alps  begin.  This  chain  can  in  fact  be 
considered  only  as  one  great  mountain  about  24  miles  in  length,  and 
10  miles  in  breadth.  Towards  the  west  the  high  portion  is  much 
narrower  than  towards  the  east,  and  the  highest  elevations  of  all  are 
towards  the  eastern  end.  This  immense  mountain  mass  contains 
various  plains  and  valleys,  and  a  good  many  lakes  are  to  be-  found  in 
it.    To  this  mountain  the  inbabitaots  of  the  country  have  given  the, 
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Dame  trf'  Tntc  {kideeus),  frem  its  NDgulHr  and  dreary  aipect.    Tbt 

fi>Jlowing  are  the  haghts  of  the  moat  remariiable  peaiu  beloo^giDg  to 

tbis  naountatD,  ai  measured  by  Wablenberg : — 

Krivan    8034  Eng.  ft. 

Nod  Pavlova   6942 

Noclulein   49S4 

Vi^zoka 8313  (about) 

The  lake  Hinzka    6219 

Csabi 6313  (about) 

Gerlsdorf kessel 7780  (about) 

Great  Lomnitzerspitze   8464 

Hundsdoiferspiize 8313  (about) 

Rothe^eethurm   7^73  (about) 

HiDtere  Leithea     6591 

Stirnberg    6287 

'  On  the  south  side  of  tlie  Waag  there  is  a  Bmaller  alpine  chaia 
ranning  nearly  parallel  to  the  great  Tatra,  the  highest  part  of  which, 
called  Djumbier,  is  657C  feet  above  the  level  of  the  sea. 

From  the  imperfect  account  which  Wshleoberg  gives  of  the 
structure  of  these  mountains,  it  appears  that  the  central  and  highest 
parts  of  them  are  pnmilive,  eoDsisting  of  a  granite  composed  of 
quartz  and  milk>white  felspar -with  very  little  mica.  At  a  lower 
level,  transition  rocks  make  their  appearance,  consisting  of  gieyWacke 
and  transition  lime-stone.  The  lime-stooe  is  most  abundant  on  the 
lUHth  side  of  the  mountains,  and  seems  to  be  nearly  wanting  on  the 
south  side.  It  appears  probable  that  fioetz  rocks  make  their  appear* 
ance  in  these  mountains  lying  over  the  lower  portion  of  the  transi- 
tion rocks ;  at  least  Wahlenberg  speaks  of  a  sand-stone  slate,  which 
he  says  is  very  diSerent  in  its  appearftnce  from  the  greywacke  which 
he  had  before  noticed. 

The  vegetation  on  the  Carpathian  mountains  differs  considerably 
from  the  vegetation  on  the  northern  AIjm  of  Switzerland.  The 
'Aitstrian  botanists  ascribe  the  great  numl>cr  of  plants  which  occur 
in  their  country  to  the  lime-stone  rocks  on  which  they  vegetate; 
but  Wahlenberg  does  not  think  .that  the  remark  is  just  as  far  as 
applies  to  the  Carpathian  mountains.  He  found  very  few  planu, 
indeed,  confined  to  the  chalk  j  and  even  these  few,  he  thinks,  owe 
their  locality  to  some  other  circumstances. 

Corn  and  fruit-trees  grow  and  flourish  at  a  greater  height  on  the 
outskirts  of  the  Carpathian  mountains  than  in  Switzerland. 

The  woody  region,  or  the  region  of  beeches,  is  richer  in  plants 
than  the  same  region  in  the  Alps  of  Switzerland.  The  termination 
of  the  beeches  he  places  at  the  height  of  4J94  English  feet  above 
the  level  of  the  sea,  or  a  very  little  lower  than  in  Switzerland. 

The  mhalptTie  region,  situated  between  the  termination  of  the 
beech,  and  that  of  the  pinus  abies,  or  Scotch  fir,  exhibits  nearly  the 
same  plants  as  in  Switzerland;  namely,  acer  pseodi^Utaiius,  sam- 
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bacus  ncemosa,  &c.  But  as  we  ascmd,  a  striking  diffiireDce  takes 
pbwe.  The  gloomy  and  uselesa  pmta  mugAiu  begins  to  cover  the 
earth  at  aa  elevation  of  4476  feet,  and  the  termination  of  the  piotu 
abies  may  be  placed  at  4902  feet  above  the  level  of  the  sea.  In  this 
respect  there  is  a  striking  difference  between  the  Carpathian  moun- 
taios  and  the  Alps  of  Switzerland.  In  these  last  the  pinus  abiea 
vegetates  to  the  height  of  5662  feet  above  the  level  of  the  sea,  or 
960  feet  higher  than  on  the  Carpathian  mountains. 

The  lower  alpine  regvm,  or  the  region  of  the  pimts  mughuSt 
extends  from  the  termiuation  of  the  pions  abies  to  where  the 
mnghuf  reaches  only  the  height  of  two  feet  in  open  places.  Thia 
region  is  very  natuml  in  the  Carpathian  mountains,  and  much  more 
easily  determined  than  in  Switzerland  or  Lapland,  in  the  former  of 
vhicli  indeed  the  alnus  viridb,  and  in  the  latter  the  salix  glaucus, 
esist ;  but  they  are  too  thinly  scattered  to  point  out  the  exact  boun- 
dary with  precision.  On  that  account  Walilenberg  was  obliged  to  . 
make  use  of  the  lower  snow  line  to  mark  the  limit  of  the  lower 
alpine  region  in  these  mountains,  But  the  great  abundance  of 
mughi  on  the  Carpathian  mountains  furnishes  an  excellent  means  of 
determining  that  Cmit.  It  abounds  in  large  and  fine  plants,  which 
vegetate  under  the  protection  of  the  mu^us;  such  as  the  doronicum 
austmcus),  cortuss  matthioli,  cineraria  crispa,  hypochteris  hel- 
v«tit»,  swertia  perennis,  polygonum  bistorts,  &c.  which  ascend  to 
agister  height  under  the  cover  of  the  mughus  than  they  do  in  the 
Alps  of  Switserland.  In  places  destitute  of  mughus  the  earth  is 
barrett,  bong  covered  with  poa  disticha,  with  plants  of  campanula 
alpioa,  lenecto  ahrotanifolins,  &c.  exhibiting  in  a  remarkable  degree 
the  mture  of  the  Carpathian  mountains.  The  upper  boundary  of 
the  mughus  is  59fiS  feet  above  the  level  of  the  sea.  Below  this 
level  almost  tiie  whole  soil  is  covered  with  this  dismal  shrub.  Above 
it  the  plant  is  observed  here  and  there  creeping  among  the  stones  to 
the  height  of  6394  feet  above  the  level  of  the  sea.  But  these  plants 
are  <tf  little  consequence,  and  far  from  conspicuous. 

The  mperior  alpine  region  commences  where  the  boundary  of 
the  mughus  is  pUced,  or  5968  feet  above  the  level  of  the  sea,  and, 
continues  to  the  hi|^est  peak  of  the  Carpathians,  It  can  be  ob- 
served  Mily  in  perfection  on  the  Tatra.  AH  large  vegetables  dis- 
appear when  we  come  to  this  region.  The  Tatra  exhibits  a  dry  and 
barren  aspect,  which  reminds  one  of  the  dry  appearance  of  some 
parts  of  Lapland.  But  upon  a  nearer  inspection  the  resemblance 
does  not  hold.  In  Lapland  it  is  the  subalpine  re^on  which  hurts 
the  eye  oo  account  of  its  barrenness,  owjng  to  the  heathy  and 
similar  plants  with  which  the  whole  soil  is  covered;  while  in  the 
Carpathian  mounlains  these  plants  are  wanting.  The  alpine  region 
in  these  mountains  has  a  most  barrent  aspect,  being  in  great  part 
covered  with  naked  stones.  The  little  soil  that  exists  produces  poa 
disticha  and  senecio  abrotanifolius,  scattered  among  wnich  we  per- 
ceive short  plants  bearing  large  flowers,  such  as  arnica  doronicum, 
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primula  iDiiiiiiu>  campanula  almna^  gentiana  frigida,  dianthua 
8i[nDiis,  and  serratula  pigmsea  which  is  the  most  singular  of  them 
all.  It  is  the  largest  plaat  which  is  to  be  found  in  these  high 
regions,  and  was  found  by  Wahlenberg  most  abundantly  on  Kahl- 
bachefgrat  at  the  height  of  7l4l  feet  above  the  level  of  the  sea. 
These  plants  in  general  di^er  from  other  alpine  plants  by  thnr 
spongy  nature.  Their  spindle -shaped  roots  took  tike  a  sponge  with 
vascular  threads  passing  through  it.  The  alpine  region  reaching 
from  the  boundary  of  the  mughus  to  the  snow  line,  an  interval  of 
£558  feetj  or  extending  to  8526  feet  above  the  level  of  the  sea, 
may  be  divided  into  two  parts.  The  lower  portion  of  it  contains 
the  above-mentioned  plants,  together  with  empetrum,  vaccioium 
uliginosum,  and  salis  retusa ;  but  the  upper  portion,  beginning  at 
6927  feet  above  the  level  of  the  sea,  is  quite  barren.  The  clifls 
and  rocks  are  more  destitute  of  plants  than  any  alpine  regions  pre- 
viously  seen  by  Wahlenberg ;  and,  what  is  singular,  they  are  no 
less  destitute  of  snew.  Nothing  is  to  be  seen  but  naked  cliffs,  or 
heaps  of  loose  stones,  destitute  of  all  other  vegetation  except  black 
lichens,  nith  which  they  are  covered. 

It  is  not  less  singular  that  the  snow  line  should  be  so  much  higher 
on  the  Carpathians  than  the  Alps.  Mons  Pilatus,  in  Switzerland, 
only  6927  feet  above  the  level  of  the  sea,  is  covered  with  perpetual 
•now ;  whereas  not  one  of  the  peaks  of  the  Carpathian  mountains 
is  covered  with  perpetual  snow,  though  the  great  Lomnitzeispitze  is 
8464  feet  above  the  level  of  the  sea.  Snow  lies,  indeed,  during 
the  whole  year  in  some  of  the  gullies  and  chasms  of  these  moun- 
tains, bnd  there  is  a  kind  of  a  glacier  at  Eisthalerspitze,  owing  to 
this  cause,  Wahlenberg  is  disposed  to  place  the  snow  line  on  the 
Carpathians  at  the  height'  of  8526  feet  above  the  level  of  the  sea, 
which  is  higher  than  any  of  the  Carpathian  mountains.  This 
superior  elevation  of  the  snow  line  in  these  mountains,  notwith- 
standing their  being  in  a  higher  latitude  than  the  Swiss  Alps,  Wah^ 
lenberg  considers  as  owing  to  the  prevalence  of  the  hot  wmds  fr«n 
the  plains  of  Hungary ;  for  Hungary  exhibhs  by  fiar  the  greatest 
plain  in  Europe,  and  it  lies  so  far  to  the  south  that  the  heat  ia 
summer  is  very  considerable.  This  will  be  evident  from  the  fol- 
lowing table,  exhibiting  the  annual  temperature  at  the  Buda  ob- 
servatory drawn  up  by  Wahlenbwg  from  the  observations  kept  at 
that  ptace.  The  degrees  are  those  of  the  centigrade  thermometer; 
but  I  have  added  a  column,  exhibiting  the  mean  of  the  months 
according  to  Fahrenheit's  scale,  for  the  accommodatioa  of  the 
reader : — 
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Dr.  W«h1eoberg  liept  a  raster  of  the  beisht  of  die  tbermatneter 

at  KesDWlt,  btxat  Aug.  1 1  to  Oct.  1 1,  181S.    The  following  uble 

exhllHls  a  coiDparisoD  of  these  observations  with  those  at  Buda : — 
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We  see  from  this  table  that  there  is  a  much  gretiter  difference 
beftween  the  temperature  of  Kesmark  and  Buda  during  the  night 
-  than  during  the  day.  Tlie  mean  of  the  diSiirence  between  the 
lowest,  ornuctsTnal  temperatures,  is  10*571  while  the  mean  of  the 
diSerence  betweeu  the  bigliest,  or  diuraal  temperatures,  b  only 
7-17.  The  mean  of  all  the  differences  is  b-87.  Probably  the 
mkaa  temperature  of  Kesmark  is  so  much  lower  than  the  oKan 
temperBtnre  of  Buda. 

Wahlenberg  made  some  ul»erTations  on  the  mean  temperature  of 
the  earth  in  the  Carpathian  mountains  by  determining  the  heat  of 
sprii^  in  different  places.  The  following  are  the  results  which  he 
obtained. 

Two  fountains  in  the  valley  of  Lubochna,  at  the  height  of  178I 
feet  above  the  level  of  the  sea,  had  the  following  temperatures  i — 

Julys,  1813     45-14"       * 

26 45-32 

A  fountain  a  little  higher  up,  issuing  from  the  bottom  of  the 
mountain,  was  as  follows : — 

Julys,  181S 44-6» 

26 44-6 

On  the  other  side  of  the  valley,  almost  at  the  same  height,  an- 
.other  fountain  was  found  of  the  following  temperature : — 

July  27    45-14' 

These  spriogt  give  undoubtedly  the  temperature  of  the  earth,  and 
^tow  that  Ht  the  height  of  427  feet  above  the  limit  of  the  walout- 
.trees  ihu  temperature  is  not  lower  than  it  is  in  Switzerland  at  that 
limit ;  for  the  temperature  of  the  earth  in  Switzerland  at  the  limit 
of  (he  walnuts  does  not  exceed  44*6^, 

'At  Botza,  at  the  height  of  3617  feet  above  the  sea,  an  excellent 
and  well-covered  fountain  was  of  the  following  temperature : — 

July  20   , 40-1° 

Aug.  II 40-28 

^  fe'^  cUea  west  frtwn  Botza  there  j^j^fstrntmii,  sailed  Wehi- 
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baldeD,  3815  feet  above  the  level  of  the  sea,  the  temperature  of 
which  wai  ai  follows : — 

July  29    ;  i ..  1 ,;.  i ;...;;  i  40*46° 

FVom  these  two  fountaius  we  learn  that  the  temperature  of  the 
earth  on  the  CBrpSthian  mouDtaiae,  about  266  feet  below- the  limit 
of  the  beech,  is  27°  lower  than  in  Switzerland ;  where  Wahlen- 
berg  found  the  temperature  of  the  earth  at  the  limit  of  the  beeches 
to  be  42-8°. 

Below  the  cottagea  at  Krivan  issue  the  fountains  called  Drey- 
bmmieo,  3556  feet  above  the  level  of  the  sea.  Their  temperature 
was — 

June  50     40-64° 

Aug.  10     41-36 

The  temperature  of  the  fountain  called  Boszila,  in  the  valley  of 
BMOzkan,  3901  feel  above  the  level  of  the  sea,  was — 

Aug.  3 40'28^ 

The  temperature  of  a  fountain  at  the  iu>per  part  of  the  valley 
Stavnicza,  in  the  [^umbier,  situated  5219  reet  above  the  level  of 
the  sea,  was — 

June  21 SS-ec" 

Aug.  1    59-02 

Aoother  founlaia,  called  Hauberbrunnen,  6I76  feet  above  the 
seu,  and  situated  on  the  upper  side  of  the  Djumhier,  was  of  the 
temperature — 

June  21 57-94° 

Aug.  1  38-3 

'  The  Fischsee,  which  is  situated  at  the  height  of  4607  feet  above 
thie  sea,  contains  S&hes,  namely,  the  salmo  fario.  These  fishes  ara 
to  be  found,  likewise,  in  another  lake  at  nearly  the  same  height. 
All  the  other  lakes  in  these  mountains,  which  are  higher,  are  desti- 
tute of  fishes. 

The  inhabitants  of  Hungary  complain  uf  the  great  ecAd  of  the 
nights,  even  during  the  hottest  weailier;  but  the  thermometer  does 
not  indicate  any  great  depression.  Wahlenberg  ascribes  the  extreme 
effect  of  the  evenings  in  that  country  upon  animals  to  the  great 
dryness  of  the  winds,  which,  blovving  over  a  large  tract  of  continent, 
acquire  the  property  of  absorbing  moisture  with  avidity;  and  the 
great  evaporation  in  his  opinion  occasions  the  feeling  of  cold  of 
which  the  inhabitaots  complain  ;  but  this  explanation  does  not  tally 
with  the  great  deposition  of  dew  which  he  acknowledges  takes  place 
there,  and  which  we  know  takes  place  likewise  in  Egypt  and 
Arabia,  and  other  countries  where  a  similar  sensation  of  cold  is 
perceived.  I  have  no  doubt  that  the  feeling  is  owing  to  the  great 
quantity  of  heat  radiated  from  living  bodies  during  the  night,  in  con- 
aequeoce  of  the  almost  perpetual  cloudless  state  of  the  ^y.  It  may 
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be  laid  Aovta  as  a  general  rule  that  the  mean  temperature  of  cloudy 
couDtries  i>  much  higher  than  might  be  expected  from  the  lempe- 
ratore  of  the  snmmer.  Thus  the  mean  temperature  at  Jjaadoa  is 
only  1°  lower  than  at  Buda,  though  the  mean  heat  of  August  at 
Buda  is  V^°  higher  thaa  at  Londoo.  Von  Buch  points  out  the 
same  remarkable  circumstance  as  belonging  to  the  North  Cape.  It 
holds  also  in  Iceland.  The  mean  temperature  of  the  year  in  these 
countries  is  high,  cfiosidering  their  situation ;  but  the  mean  summer 
temperature  is  very  low.  The  clouds  9erve  to  confine  the  heat  in 
winter;  while  they  hinder  the  sotar  rays  from  producing  their  full 
influence  in  summer. 

Wahlenberg's  Flora  of  the  Carpathian  mountains  contains  134(> 
species.  Of  these  1042  are  phenogamous  plants,  the  rest  crypto- 
gamous.  He  was  under  the  necessity  of  omitting  the  fun^  alu>< 
getber,  as  he  could  neither  examine  DOr  preserve  thtim. 

To  give  the  reader  a  correct  idea  of  the  Carpathian  momtuat^ 
we  have  giren  an  engraving  of  an  outline  of  them  drawn  by  Wah- 
lenberg  hiauel^  for  which  we  are  indebted  to  a  celebrated  traveller 
ftfid  geologist  at  present  in  London. 
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ItOTAL    SOCIBTV. 
On  Saturday,  Nov.  SO,  the  Society  held  its  annual  mwting  tiyi 
the  election  (tf  the  office-bearers  for  the   ensuing  year,     llieie 
were  elected— 

PRBSIDBNT— Right  Hon.  Sir  Joseph  Banks,  Bait.  6.  C.  B. 
Secretaries — William  Thomas  Brande,  Esq. 
Taylor  Combe,  Esq. 
Theasurek — Samuel  Lysons,  Esq. 
There  remained  of  the  old  Council — 
Sir  Joseph  Banks,  Bart. 
John  Barrow,  Esq. 
Taylor  Combe,  Esq. 
Sir  Humphry  Davy, 
Sir  Everard  Home,  Bart. 
Samuel  Lysons,  Esq. 
The  Ear!  of  Morton, 
John  Pond,  Esq. 
William  Hyde  WoIIaston,  M.V. 
Thomas  Young,  M.  !>• 
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ITwe  were  elected  into  the  Cogncil — 

William  Thomu  Bnode,  Eiq. 
John  George  Children,  Esq. 
John  Wilsoq  Croker,  £8q. 
Charlss  Kiinig,  £k[. 
Alexander  Macleay,  Esq. 
Aleuoder  Marcet,  M.  D. . 
ColtKie)  Williaai  Mudge, 
William  Haseldyne  Fep^,  Esq. 
Tke  £ari  of  Speneer, 
Sir  JobD  Thomas  Stanle)',  Bart. 

Twenty  members  have  died  since  the  last  aanlversary,  and  S2 
new  members  have  been  admitted  into  the  Society.  7^6  present 
list  of  Fellows  contains  649  names.  Of  Ontst  44. are  foreign 
members. 

On  Thunday,  Dec.  5,  a  paper  by  Mr.  Tod  va>  readi  ^ving  an 
account  of  some  experiments  made  on  torpedos  at  RocheDe.  The 
object  of  the  experiments  was  to  ascertain  whether  the  animal  pos- 
sesses a  v<^ntaiy  power  over  its  electrical  organs.  When  the  fish 
is  held  by  the  tail^  the  person  holding  ii  does  not  receive  shocks, 
nor  arc  tney  communicated  when  the  animal  is  held  by  the  anterira 
part  of  the  body.  The  electric  shocks  were  given  without  any  aj^ 
parent  diminutioa  when  an  iocJsioB  was  maile  round  the  electric 
crgans,  and  even  when  they  communicated  with  the  rest  of  the 
Bmroai  only  by  the  nerves.  When  a  portion  of  the  electric  organ 
was  cut  off,  the  strength  of  the  shock  was  diminished;  but  Mr. 
Tod  WAS  not  certaia  whether  this  diminution  was  owing  to  the  ^- 
miflution  of  the  orjpn,  or  to  the  eshavsted  state  of  the  fisb.  The 
nerves  of  the  electric  organs  are  supplied  from  the  medulla  ohlon- 
eata.  When  Mr.  Tod  wos  cutting  the  electric  orgaiu,  he  received 
Sioeks  through  the  scalpel. 

Tlie  author  states  a  circumstance  respediiig  the  torpedo  which  he 
hw  been  told,  be  conceives,  on  good  authority,  though  be  never 
witnessed  it  himself.  Where  torpedi^s  abound,  boys  are  in  the 
habit  of  playing  the  Collowiog  trick  to  those  who  are  not  in  the 
secret.  They  persuade  the  ignorant  boy  to  make  urioe  upon  the 
torpedo.  The  consequence  is,  that  an  electrical  shock  is  conveyed 
along  the  stream  of  urine, 

At  the  same  meeting  a  paper  by  Mr.  Hatchett  was  read,  de- 
scribing a  method  of  destroying  (he  musty  taste  in  grain.  Must^ 
the  author  conceives,  is  na  sUeratioti  which  tt  produced  in  the 
amylaceous  part  of  the  grain,  aad  in  general  it  is  confined  to  the 
surface  ol  the  com  immediately  under  the  busk.  To  remove  il, 
the  com  must  he  put  into  any  vessel  capable  of  holding  thrice  the 
quantity  of  com  put  into  it.  The  vessel  is  then  to  be  filled  with 
waling  hot  water,  and  tbe  liquid  allowed  to  remain  till  it  be  co^. 
Then  the  light  and  rotten  grains,  which  swim  on  tbe  surface,  may 
b«  aiatatasooS,  and  tbe  w»w  aUowed  to  inio'    U  will  bf  ^vfw 
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afterwards  to  pour  some  cold  water  on  the  grain,  and  to  stir  it  about 
ir  order  to  wash  away  compfelety  the  water  which  holds  the  must  in 
solution.  Graia  thus  treated  will  he  found  quite  free  from  alt 
niusty  taste.  In  a  year  like  the  present,  when  so  much  of  the  com 
has  been  injured  by  wet,  this  information  must  be  uf  great  import- 
ance to  the  country. 

On  Thursday,  Dec.  12,  a  paper  by  Mr.  Brande,  on  an  astringent 
substance  from  China,  was  read.  It  was  given  to  Mr.  Brande  for 
examination  by  Sir,  Joseph  Banks.  It  consisted  of  vesicular 
bodies  like  nutgalls  adhering  to  the  smaller  branches  of  a  tree. 
Insects  could  he  perceived  in  it.  There  is  a  description  of  it  by 
Duhalde,  who  says,  that  it  varies  from  the  size  of  a  Dutgall  to  that 
of  t;  chesnul,     Mr.  Brande  found  its  constituents  as  follows : — 

Tannin  and  gallic  acid ^5 

Kesin 1 2 

Woody  fibre 2S 

100 

The  tannin  was  of  a  brownish-yellow  colour,  and  had  an  astrin- 
gent taste.  It  was  completely  soluble  in  water  and  in  alcohol  of  ~ 
0-820.  It  threw  down  peroxide  of  iron  of  a  deep  black  from  acids. 
The  author  tried  to  separate  the  gallic  acid  from  the  tannin  by 
Davy's  process;  namely,  digesting  the  solution  with  barytes,  filter- 
ing and  then  throwing  down  the  barytes  by  sulphuric  acid.  But 
this  process  did  not  succeed.  He  succeeded  better  when  he  digested 
lime  in  the  solution,  filtered,  and  then  threw  down  the  lime  hji 
oxalic  acid.     But  even  this  process  did  not  give  pure  gallic  acid. 

Mr.  Brande  found  his  tannin  very  soluble  in  alcohol  of  the  specific 
gravity  0-820.  He,  therefore,  draws  as  a  conclusion,  that  the  pre- 
vious statement  of  chemists,  that  tannin  is  insoluble  in  absolute 
alcohol,  is  Inaccurate.  Had  he  consulted  my  System  of  Chemistry 
(vol.  ii.  p.  392),  he  would  have  seen  tha^l  had  long  ago  ascertained 
,  the  solubility  of  tannin  in  alcohol  of  the  specific  gravity  0*818, 
which  is  an  alcohol  containing  only  -i^  of  its  weight  of  water.  But 
ihis  IS  no  reason  for  refusing  to  admit  the  accuracy  of  Richter's  ex- 
periment, that  tannin  is  insoluble  in  alcohol  of  the  specific  gravity 
0-796- 

Mr.  Brande  found,  as  hpd  been  done  long  ago  hy  Scheele,  that 
when  nutgalls  are  distilled  a  quantity  of  the  gallic  acid  cornea  ove^ 
undecomposed. 

On  Thursday,  Bee.  13,  a  paper  by  M,  Dupin  was  read,  on  the 
Improvements  lately  introduced  into Ship-buildlngby  Mr.  Seppings. 
The  author,  \a  order  to  obtain  materials  for  his  projected  work  on 
ship- building,  had  been  induced  to  visit  Great  Britain ;  and  he  ex- 
pressed himsell'  in  the  highest  terms  ef  the  reception  he  met  with 
■from  those  gentlemen  to  whom  he  had  occasion  to  apply.  He 
stated  a  number  of  historical  fiicts  to  show  that  the  principle  upon 
^hich  Mr.  Seppings's  plan  b  fouqded  had  been  previously  knovri) 
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and  eoiploy^  in  Emae«,  though  afterwardi  abandoned  Bath* 
allows  tnat  Mr.  Seppings  lias  introduced  90  man;  impPOPAmenti,  - 
and  baa  $0  happily  got  over  l}ie  difficulties  to  be  overcome,  as  to 
bave  made  his  method  in  a  great  measure  his  own. 

On  Thuraday,  Jan.  9,  1817,  p>rt  oT  a  paper  by  Sir  Humphry 
Davy  OD  Flame  was  read.  The  author  divided  his  subject  uudier 
four  beads  :— 1.  On  the  effect  produced  by  rai^faetioo  by  means  <tf 
the  air-pump  on  the  inflammation  of  gases.  A  small  jfct  of  hydrogen 
gas  from  a  glass  tube  was  extinguished  when  the  air  was  rarefied  six 
times.  But  when  the  jet  was  larger  it  was  not  extinguished  tHl  the 
rare^tioD  amounted  to  10  times.  In  the  second  case  the  point  of 
the  tiibe  from  which  the  gas  proceeded  was  white  hot,  and  the  gas 
continued  to  burn  till  the  tube  ceased  to  be  visibly  red.  It  imikie- 
diately  occurred  to  the  author  that  the  cause  of  the  exflnction  was 
not  the  deficiency  of  oxygen,  but  the  want  of  sufficient  beat, - 
Hence  it  followed  that  Aose  bodies  whii-h  produce  most  beat,  and  > 
wfaicli  require  the  least  for  combustion,  wouidburnlhelongeBt ;  andi 
a  set  of  experiments  made  on  purpose  confirmed  these  ideaa-i 
Hydn^en  burned  till  the  atmosphere  was  rarefied  10  times ; 
olefiant  gas,  till  the  rarefaction  was  nearly  as  great ;  cariunic  oiKle  ^ 
was  extinguished  when  the  rarefaction  amounted  to  five  times ;  and . 
carbureted  hydrt^n  when  it  was  only  four  times.  Sulphur  con- 
^Dued  to  bam  till  the  rarefactiMi  was  30 ;  pho«[^nis,  till  it  was 
60-t  and  phosphoreted  hydrogen  gas  burned  in  the  best  vacuum 
which  he  could  form  by  means  of  his  air-pump. 

The  beat  produced  by  the  different  gases  when  burning  was  found 
to  follow  the  same  order  as  the  rarefaction  in  which  they  would  buiu.  > 
Hydrt^n  produces  most  beat,  olefiant  gas  the  next,  then  aulphuri 
reted  hydrogen  and  carbureted  hydrogen,  and  carbonic  oxide  the 
least  of  all.  Carbonic  oxide,  being  combustible  at  a  much  lower  - 
temperature  than  carbureted  hydrogen,  bums  in  an  atmospfaefe 
more  rarefied. 

A  mixture  <tf  oxygen  and  hydrogen  gases  does  not  explode  bv. 
electricity  when  rarefied  16  times ;  but  a  mixture  of  dilorioe  and 
hydrogen  still  bums,. though  very  feebly,  when  rarefied  24  time*. 
When  the  rarefied  mixture  of  oxygea  and  hydrogen  is  strtmgly 
heated,  it  then  becomes  capable  of  exploding  by  electricity}  but 
only  the  heated  portion  bums. 

2.  On  the  effect  of  rarefaction  by  beat  on  the  comboatibility  of 
the  gases.  Grotthus  has  slated  that,  when  gaseous  mixtures  are 
rarefied  four  times  by  heat,  they  cease  to  explode.  Our  author  waa 
^le  only  to  produce  an  expansion  of  2^  times.  It  was  produced  by . 
a  cberry-red  beat ;  which  of  course  indicates  a  heat  of  about  1032*^. 
The  result  of  bis  experiments  is  precisely  the  reverse  of  that  of 
Grotthus.  He  found  that  rarefaction  by  heat  increases  the  explo* 
dability  of  gaseous  mixtures.  He  infers,  likewise,  from  his  expi* 
riments,  that  the  hypothesis  of  Dr.  Hi^ns,  Bertbollet,  &&,  that 
the  reason  why  gaseous  bodies  explode  by  electricity  is  the  00m- 
pteaaiop  occasioned  by  the  sodden  expaosim)  of  the  heated  porti^ ! 
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of  gH,  is  tntmmm.    He  MWtdefv  Ute  h«l*  ««f>l«»4  ^  iK*  eoqiK 
biifliao  n  tii^  idI«  eutee  qf  tbe  fzolofioa. 

(te  Tbnrriiif,  Jmi.  16,  Sir  B.  Davy's,  papen  an  FImm  wai  «>».< 
eluded.  In  the  tbifd  ptirt  9S  bu  f»1Kt  Utfi  wMhtH  tnW  f^  ^» 
ejbin  of  difhsreDt  iiitKMrea  of  qtber  gptaqus  bqdifls  90  tbe  CQmJpui' 
ty^y  af  eiplodtng  aempODads  by  tba  elewtnc  tpvk.  Hf  nad«  « 
nktuK  of  ino  valuBW  Bydn^^  aqii  one  v^me  oxjrgep  {wi*  aod 
tried  tba  efiwt  mmlnced  by  adding  vwaoi  suxtniM  of  otbvB 
giKoiM  bodies.  CHefiant  gas  w«s  found  to  hav*  the  gNatetfc  «(feet 
JB  pMuenting  the  explosioa  of  this  nixtue  bj  tAe^fo*}.  .Xhti 
quandiy  of  each  gm  aecesiiry  to  pwrant  thu  uf^on  wm  dlSl* 
nut.  Fkuh  his  esperinwno  it  appears  that  the  afiact  doM  qqi  d««' 
p«fid  upoD  ths  apeciiic  beat  or  tbftgpedfic  graiity  of  tbe  gta  ltM*d> 
Ha  ie  -of  opiflioa  diat  it  depcsda  chi^y  upoa  tltt  pnparty  of  tlu  gH ' 
to  coikduct  beet,  Cawi,  h«  thinla,  di$Bt  as  nwcb  w  tkeiiconT., 
duatiDg-pavran  assotid  bodiea,  and  thoM  ffhiuli  OOkdiut  beat  wtVl 
aet  njoK  poverfally  in  pnventiiig  explosion,  by  oarryia^  aff  Ite. 
hast,  and  cooling  the  naixtuia  below  the  uqilodiag  point* 

.  Tba  fooith  part  of  the  pspu  conuMed  in  general  lemadM  andL 
pBaoMsl  inirrcBc^.  {la  Spds  that  ncithev  tht  raKfaxttioB  •or  c«t- 
dsnatien  of  eommoa  air  pfodueet  muoh  effiEot  upon  flWne  hwraing 
iaib'  ^be  eShct  of  wira-gaumt  in  prareatiDg  e)t|rio»)WM  ba  mmr 
sHatvai  otring  entinely  to  its  property  of  eatrying  off  tha  heat>  tad 
tku  'Mdudag  th^  tenperatuw  of  the  gvea  thu  paw  ihioughit 
below  the  exploding  point.  He  gave  an  aeoetwt  of  Tariwu  inpmre* 
nous  iBtrodnced  of  lata  into  the  construetiaB  of  (he  safe  hnfH  for 
coal'ini&ca,  apd  pointed  out  advantagai  arinog  from  the  ytetding 
dMiub  of  ^e  wire-gauze,  of  which  they  are  canatniettd> 

On  Thursday,  Jan.  33,  a  curious  paper  by  Sir  H.  Dary  WW 
nad,  conitiliiting  an  important  addition  to  his  preceding  ■lesuMT. 
He  ha^  ccmoluded'  from  his  fomsei  invrstiguions  that  iaaae  cmt-i. 
gisted  of  gaseous  bodies  heated  above  whiteneas;  and  he  bad  found 
tbat-oxjigSB  and  hydiogan,  as  well  as  oxygen  anit  charcoal,  night  he 
|Mde  to  onmlnae  sBcntly  at  a  temperature  below  ladoess,  aaA  to 
fonn  respectively  water  and  carboaia  aeicl.  I^oeeurrad  to  him  that 
doling  these  conhitiatioas  hetff  was  given  out,  and  that,  though 
not  sufficient  to  c«use  the  explosicin  of  the  gaaeom  mi>tun>  it 
might,  notwithstanding,  be  able  to  heai  a  metaDio  body  to  radDcttk 
While  tbiBking  of  an  eaperimant  to  deteraune  tliis  psin^  ths  phe- 
noBienon  exhibited  itself  aceidcntally  while  ha  was  m^ing'  an  emr: 
pannicat  with  a  safe  lamp  is  a  mixtare  of  ca«bnretcd  bydiogeB-  and 
ur.  Heplw^ed  the  lighted  sai^  lamp  io|e  this  mixture,  and  tlM* 
caused  an  additioDal  quantity  of  earburcted  hydrpgea  to  pass  i»to 
tbe  mixture.  The  lamp  was  extinguished;  but  a  pbtinom  wire  that 
was  sibowe  the  flame  hecatne  red-hot,  and  con^ucd  so  for  aevaml 
miqutes ;  and  when  it  eeased  to  he  luminoua,  the  mixtiini  had  eo<-i 
tlrely  lost  its  sxplodiog  properties.  It  was  immediataly  ^vipui  ^t 
the  heat  was  evolved  by  the  silent  eoidiiaatioa  of  the  carbureted 
hydrogen  wlb  the  oxygen  oi  the  mixtyre ;  apd  ikat,  dwugb  iw^ 
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ctpnUe  at  cipfetKog  the  tttsbwe,  it  wu  yet  capable  «f  htUiog  tk* 
pIfttHwa  to  ndneai.  On  nakioff  exploatDjf  mixtures  of  oxygM' 
wKkt  hydrogen,  and  o^Mr  iDBtmBtabla  gBa«,  and  ptuDgiDg  a  hot 
pUllaum  win  islo  theoi,  ht  found  ^t  it  became  red  hot,  aad- 
cootiwHd  99  till  tbr  mixture  had  kst  it>  power  of  exploding. 
Vapour  of  other,  tlcobol,  or  naphtha,  mUed  with  ahr,  had  the  eame 
property.  He  describes  an  experiment  which  every  person  can 
make)  and  which  serras  adaair^y  to  illuatnte  the  fact.  Let  a  drop 
of  etber  Ml  into  a  glass  rcsasl,  heat  a  platinum  wir«  by  meana  of  a 
hat  p^tir*  and  plunge  it  into  the  veuel.  It  will  inifiediately  become 
reA-DOt  m  fonc  pert,  and  continue  so  till  the  ether  k  eoawmed. 
During  this  silent  combustion  of  the  vapour  of  ether  there  ii  • 
pkospboieaent  light  conoected  with  lomfl  ciuioui  comical  ohaogea 
whicn  take  place  in  the  ether,  and  which  he  !■  at  present  engaged 
it  intisUgaiing. 

Platinum  annvefs  beat  for  thau  experimeDti,  oo  account  of  ita 
snail  capacity  for  heat,  ud  itasraall  radiating  power,  Tnt*  authm 
tried  ulTer,  copper,  and  iron,  but  did  not  tuccMd  with  any  of  them. 
But  aa  tlw  wirei  nf  these  metala  were  not  very  small,  he  does  not 
aensicier  dw  point  as  decided  by  the  experiments  which  he  baa 
l^thwlo  made.  He  terminated  hit  communication  with  a  practteal 
apptiGation  to  eosl-nunee.  If  a  wire  of  pUtlnum  be  suspended 
over  the  Same  of  a  safety  lamp  properly  coiled  up,  and  if  the  lamp 
he  tidiea  into  an  exploding  mixture,  it  will  be  extinguished,  but 
the  platinum  me  will  beoome  red  hoi,  and  will  continue  to  gtva 
QHt  light  till  the  mixture  loses  its  exploding  qualities.  By  this  light 
^  miaer  may  direct  his  way  out  of  the  exploding  mixture. 

I  conwler  this  as  one  oi  the  mqst  beuutiful  discoveries  which  Sir 
H.  Davy  has  made.  The  numerous  practical  applications  erf*  it  to 
gascoos  catperimenn  must  be  i^vious  to  chemists  in  general. 

At  the  same  meeting  a  paper,  by  Dr.  Brewster,  on  Ught,  was 
read.  This  paper  eonaiating  of  a  great  number  of  detached  fiwts, 
it  is  difficult  to  give  any  account  of  it.  He  ihowed  how  the  metab 
by  tber  polarisaticMi  of  light  form  the  supplementary  colours.  He 
^ted  aba  that  cemraon  salt  and  fluor  spar,  when'  in  pieces  lai^ 
^,  act  upon  iighl  in  the  same  way  as  doubly-refracting  bodiea. 
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Od  Tuesday,  Dee.  S,  a  description  was  read  of  a  fossil  belemnile 
in  flint,  by  Dr,  Arnold.  The  specimen  was  remarkable,  because 
it  exhibited  a  very  distinct  jointed  eyphunculus  passing  through  the 
fossil.  Very  little  is  known  respecting  the  nature  of  the  animal 
that  inhabited  this  fossil.  Dr.  Arnold  conceives  that  it  was  capable 
of  rising  or  sinking  in  water  at  pleasure,  end  that  its  structure  was 
somewhat  similar  to  tliat  of  the  nautilus  or  cornu  nmmonis. 

At  the  same  meeting  several  specimens  of  an  unknown  fossil  in 
flint,  sent  by  Dr.  Arnold,  were  exhibited.  They  consist  of  small 
flat  spherical  bodies,  having  a  depression  in  the  centre,  in  which  is 
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«  small  tubercle,  so  as  to  give  an  appeirance  sometr^t  sinilar  to  a 
small  acwn  before  it  is  ripe,  and  while  still  in  its  cup.  Eich  of 
these  spherical  bodies  sends  a  vessel  into  each  of  the  spheres  that 
surrounds  it ;  so  that  the  fossil  resembles  a  kind  of  net-work.  The 
usual  size  of  ihe  spheres  is  lather  less  than  a  peppercorn,  and  the 
vessels  are  as  fine  as  halts.  No  name  haa  hitherto  been  given  to  this 
fossil. 

At  the  same  meeting  a  specimen  of  an  unknown  fiingus  from 
Virginia,  sent  to  the  Society  by  Dr.  Mitchell,  was  exhibited.  It 
vai  very  heavy,  white,  roundish,  had  a  starchy  smell,  and  when 
burned  gave  out  no  animal  odour.  It  was  probably  some  tnber 
rather  than  a  fungus. 

At  the  same  meeting  the  remainder  of  Mr.  Beechino's  paper  oa 
the  British  junci  was  read. 

On  Tuesday,  Pec.  17i  a  paper  by  Dr.  Arnold  was  read,  giving 
a  description  of  a  remarkable  vulcanic  mountain  in  the  island^ 
Java.  Dr.  Arnold  paid  a  visit  to  this  mountain,  and  drew  up  tus- 
description  of  it  on  the  spot.  It  is  called  by  the  natices  Tankuban- 
pau.  The  road  to  it  is  very  difficult,  being  through  an  almost 
unpenetrable  jungle.  The  crater  has  nearly  the  form  of  a  truncated 
CMie  iDveited.  The  sides  are  about  500  feet  high,  and  in  many 
places  nearly  perpendicular.  There  is  a  small  lake  at  the  bottom 
filled  with  water,  having  the  taste  of  a  solution  of  sulphuric  acid. 
This  water  was  trailing  in  several  parts  of  the  lake.  But  its  tem- 
perature at  the  edge,  taken  by  Dr.  Horsfield,  was  112°.  It  was 
■urrouBded  by  a  soft  mud,  apparently  a  mixture  of  sulphur  and 
clay.  Di:.  Arnold  is  of  opinion  that  it  occasionally  emits  &mes,  for 
the  trees  round  its  edge  lud  the  appearance  of  being  scorched.  On 
the  west  side  of  this  crater,  and  merely  separated  from  it  by  a  thia 
diaphragm  of  rocks,  b  another  crater,  rather  larger  than  the  other, 
and  having  at  its  bott«n  a  lake  of  cold  water.  From  this  cinnun- 
Btance  Dr.  Arnold  concludes  that  the  two  craters,  though  so  nwr 
cach  other,  had  not  any  connexion. 

On  Tuesday,  Jan.  21.  a  paper  by  Sir  James  Edward  Smith  was 
read,  on  the  Genus  of  Plants  called  Tofieldia.  He  described  sac 
■pecies  of  thb  genus,  the  first  five  of  which  had  hitherto  been  «m- 
fouoded  together  by  botanists  under  the  Linniean  name  anlhericttm 
talicttlalum.    These  he  culled 

Tofieldia  palustris,  a  native  of  Scotland, 
alpina,  a  naiiveof  SwitzerlaDt^ 
steoopetala, 
cernua. 


D.n.iized  by  Google 
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Account  o^  ike  Lalours  o^  the  Class  of  Malhemattcal  and  PktfsiaU 
Sciences  of  the  Royal  iTtstitule  of  France  daring  the  Year  \Si5. 

Mathkhatical  Part. — By  M.  le  Chevalier  Deltrmhrey  Perpeluat 
Secrttary, 

JfKHOIRS  APPEOVED  BT  THb'  CL4S9. 

AKALTSIS. 

iCoMiniudfrmK  to).  Tlii.  p.  M9.) 

On  the  Tefraclive  and  dispersive  Powers  of  some  lAquids,  and  tkt 
Vapours  which  they  form.    By  MM.  Arago  and  Petit. 

The  theory  of  refractioa  ia  one  of  the  most  important  parts  of 
optics,  and  all  the  philosophers,  who  have  explained  or  supported 
the  different  systems  contrived  to  account  for  the  phenomena,  have 
particularly  endeavoured  to  connect  the  law  of  reirsction  with  tjte 
hypothesis  which  they  admitted, 

NewtoD,  in  asi;ribing  refraction  to  an  attractkn  of  bodies  for 
U^t,  has  given  so  natural  and  clear  an  explanation  of  this  pheno- 
menon, bnd  of  its  laws,  that  It  has  heen  always  considered  as  one 
of  the  principal  argumeiits  in  favour  of  the  system  of  emission. 
However,  of  all  the  ^«nerel  consequences  deduced  from  tbis  hypo- 
thesis, the  only  one  verified  hitherto  is  the  law  of  the  constant  ratio 
(rf  the  sines  of  incidence  and  refraction.  But  this  law  may  be  de- 
monstrated independently  of  attraction.  Therefore,  before  adopting 
the  hypothesis  of  Newton  to  the  ezclosion  of  all  the  othen,  it  u 
necessary  to  examine  how  i&x  the  different  conclusions  resetting 
from  it  are  confirmed  by  experiment.  Such  are  the  objects  of  the 
researches  of  which  ^e  memoir  of  MM.  Ango  and  Petit  gives  the 
first  part. 

The  whole  action  of  the  body  on  light  is  measured  by  the  incre- 
ment of  the  square  of  the  velocity  of  the  ray,  and  this  increment 
may  be  denoted  by  the  term  refractive  power.  This  quantity  ought 
obviously  to  depend  on  the  nature  of  the  body.  But  in  the  same 
substance  it  ought  to  remain  proportional  to  the  density  ;  and  it  is 
natural  to  think  that  an  attraction  always  acts  proportivnally  to  the 
mass,  whaitver  be  the  function  of  the  distance  according  to  which  it 
varies.  On  this  supposition  the  refracting  power,  that  is  to  say,  the 
ratio  of  the  refractive  power  to  the  density,  ought  to  depend  upon  the 
chemical  constltutioo  of  the  body,  and  remain  constant  when  the 
density  alone  changes. 

This  consequence  of  the  theory  of  refraction  has  never  been 
veri6ed,  except  in  the  gases.  But  their  refractive  power  is  very 
wpak,  the  increase  of  velocity  which  they  communicate  to  Tight  is 
very  small,  and  a  very  simple  calculation  will  show  that  the  ex- 
pression of  the  refractive  power  deduced  from  the  Newtonian  theory 
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is  not  the  ooly  ooe  which  in  the  gases  remains  proportioiul  to  the 
density ;  and  that  there  exists  ao  infinity  of  expressions  which 
would  all  satisfy  the  same  condition.  Therefore,  though  the  gases 
mpp^u  to  bgve  «  refrMttw  power  independeat  of  thar  deouQr,  we 
have  DP  rea»oa  to  conclude  that  solid  and  litjuid  bodies  possess  this 
property. 

The  autbon  thought  that  the  beat  wiy  of  deeidiog  thii  question 
completely  was  to  compare  the  refractive  power  of  dUTerent  liquids 
with  that  of  the  vapoura  which  these  liquids  form.  Id  this  case  the 
change  of  density  is  very  considerable,  and  one  of  the  bodies  at 
least  preserves  a  strong  action  ou  light.  They  made  choice  of  the 
liquids  which  furnish  the  most  abundant  vapour  at  the  ordinary 
temperature  of  the  atmosphere.  They  measured  the  refracting 
power  of  each  of  thes«  liquida,  and  that  of  the  vapours  derived 
from  them.  jBy  comparing  thwe  powers  with  the  known  deosilias 
of  the  liquid)  and  vapours,  it  was  easy  to  see  whether  in  each  of 
these  bodiestbe  refracting  power  was  independent  of  the  density. 

The  result  of  their  experiments  proves  the  contrary.    They  aU 

Jee  to  give  for  vapours  a  refracting  power  sensibly  less  than  that 
the  liquids  which  have  formed  them.  Thus  the  refracting  power 
of  liquid  carburet  of  sulphur,  referred  to  that  of  air,  is  a  little 
Sreater  than  three;  while  that  of  the  same  substance  in  s  italc  of 
lapour,  referred  likewise  to  air,  does  not  exceed  two. 

If  we  compare  this  result  with  thetny,  we  6nd  ouiselves  obliged, 
■ccording  to  the  Newtonian  hypothesis,  to  suppose,  what  is  cer- 
tainly a  singular  suppoeition,  that  the  aitractum  of  the  same  body 
for  light  does  wit  act  in  pritiortiort  to  its  denaty.  Unfortunately, 
the  number  of  bodies  on  which  we  can  operate  with  precision  is 
the  state  of  vapour  is  too  soaall  to  enable  us  to  conclude  from  ihes« 
experiments  any  law  relative  to  the  variation  wliicb  the  change  of 
density  makes  the  affinity  of  the  body  for  light  undergo.  Tht 
liquids  tried  b^  the  autboie  were  carburet  of  sulphur,  sulphuric 
ether,  and  muriatic  ether. 

la  waut  of  this  direct  method,  the  authors  were  of  opioioD  that 
this  law  might  be  deduced  from  a  comparison  of  the  Fefractive 
power  of  gases,  and  tliat  of  the  solid  or  liquid  bodies  whicli  they 
form  by  uniung.  If  iu  the  pseous  combinations  which  preserve 
the  gaseous  state,  the  refracting  power  of  the  compoutid  were,  u^ 
)tes  been  hitherto  betieveO,    equal  to  the  sum  of  the  refracting 

Kivers,  it  would  follow  that  the  act  of  comhinatian  will  not  in  the 
ist  modify  llie  action  of  the  body  on  light,  from  which  we  may 
cwclude  with  prpbabiliiy  that  the  refracting  power  of  a  solid  or 
liquid  compound  docs  not  differ  from  the  sum  of  the  refracting 
powers  of  its  gaseous  principles,  but  in  proportion  to  the  increi»e 
which  these  last  receive  by  condensation. 

.  However,  as  the  law  relative  to  the  refracting  force  of  the  eomr 
jfowd  gases  had  been  established  only  on  a  small  number  of  expe- 
^(Peots,  it  was  necessary,  in  Uie  first  place,  to  be  certain  of  the 
WMoracy  of  that  law.    Sut  the  measures  which  the  authors  have 
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made  at  the  rtfinction  of  a  pttx  nnntber  of  pasi  hm  iliMrA  them 
that  this  law  does  not  always  agree  with  tht  resuha  of  obsCfwMloa. 

We  see,  then,  that  the  refracting  po#er  of  a  body,  far  fro^ 
being  constant,  as  the  Newtonian  theory  \«mM  Kcui  to  pnvre,  jn 
fAe  Bioji  Tsaiural  hypotheiis  which  could  be  inadt  rttative  to  Ttfroe>' 
tian,  nndergoes,  on  the  contraty,  variations  rifher  from  the  effiwt 
of  dianges  of  density,  or  from  the  atete  of  comHtwtioo  in  wMch 
the  body  is.  To  determine  the  infiuence  ofMch  of  lk«ae  «BMes  to 
particular,  it  is  necessary  to  measure  with  accaracy  tile  wfVaCTli^ 
powers  of  a  great  number  of  substaooes,  and  those  of  the  coibo 
pounds  which  tbcy  form.  The  work  undetTakeo  with  ti^  view 
comprehends  already  a  considerable  minil)et  of  bodies.  But  tlM 
authors  have  felt  the  necessity  of  extending  it  still  furtbtY  feefottt 
endeavouring  to  connect  by  any  getieral  law  the  dffftr«Dt  lesulta 
which  they  have  obtained. 

To  those  who  may  start  Some  doubts  about  what  they  consider  ai 
the  most  natural  hypotheiis  which  can  he  made  respecting  attraction^ 
the  anthers  oppose  two  passages,  in  which  the  audior  (rf  the  Mecha- 
nique  Celeste  has  shown  himself  of  the  same  opinion,  expressing 
himself  thus,  book  x.  p.  274:-^"  I  stnU  ittppoM  that  the  fabM 

r-  is  in  tbe  state  of  liquidity  and  of  vapour.     It  is,  in  fact,  the 

Diost  natural  hypothesis  wlitch  we  can  admit."  And  in  p.  2S  of  the 
prefiice  to  vol.  Iv. : — "  I  endeavwir  to  supply  it  by  supposing  that 
the  refracting  forces  of  water  and  vapour  are  proportional  to  iheit 
respectire  densities ;  in  this  probable  hypoAeais,"  &c.  But  wltft 
flppean  St  one  time  the  most  nattrrai  and  probable,  nay  cease  to 
seem  so  when  new  facts  have  brought  new  light.  Affd  we  may 
remaA  the  reserve  of  tlie  author  of  the  Meehanique  Gtleste,  wb« 
speaks  of  his  calculation  only  as'  an  essay  which  leaves  him  t/l 
liberty  to  try  other  means,  if  what  presented  itself  at  first  wtd 
attacked  by  some  fact  or  experiment  Mrich  obliged  him  to  reject  it. 

The  facts  established  by  MM,  Arago  and  Petit  appeared  to  them 
of  such  importance  that  they  have  been  anxious  to  follow  the  cov^ 
sequences  m  the  diflerent  phenomena  which  have  a  more  or  kss 
direct  connexion  with  that  of  refraction. 

l^e  coloured  rays  of  wliich  white  light  rs  composed  are  unequally 
iKparated  from  each  other  by  their  refraction  in  bodies  of  dtfiereat 
natures,  and  this  is  what  eonsiitutes  the  difference  in  the  dispersive 
force  of  bodies.  It  is  most  natural  to  measure  the  dispersive  power 
by  the  different  refractive  power  relative  to  the  extreme  colours  of 
the  spectrum  ;  and  in  the  theory  of  Newton,  this  difference  ought 
To  be  constant  for  the  same  body,  as  well  as  the  tefracting  power  of 
the  mean  rays. 

Experience  having  shown  that  thb  last  power  diminishes  with  the 
ioteniiity,  it  was  easy  to  foresee  that  the  dispenive  power'  would 
diminish  also.  But  it  was  iaiportdnt  to  examine  if  these  variatimiit 
Would  ibitow  the  same  law.  To  determine  the  point,  it  was  neees- 
eiry  to  sscertain  the  dispersive  power  of  the  liquids  and  vapoun^ 
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^hoee  Ttfnctiag  power  had  been  detennined  by  the  preceding  ex- 
perimenU.  "Die  dispersire  force  of  the  liquids  was  easily  examiiied ; 
but  UiU  was  not  the  case  with  the  vapours.  The  refraction  which 
they  occanon  in  a  priim  being  very  small,  the  dispenioD,  which  is 
only  a  very  small  part  of  the  refractioa,  is  scarcely  semihle.  Ac- 
ord'DSlyi  aotwithitanding  the  importance  of  such  a  determinatioa 
in  gases  and  vapours,  philosoplierg  seem  to  have  deipaired  of  de- 
ducing them  from  ohfiervatiou.  The  object  which  the  authors  had 
in  view  required  a  direct  measurement,  and  they  hare  accompli^ed 
it  by  a  method  which  they  promise  to  describe  in  detail ;  and  tbey 
announce  that  experiments  made  on  the  same  vapour  under  different 
circumstances  agree  suEBciently  with  each  other  to  show  that  their 
determinations  apyroach  pretty  near  the  truth. 

They  have  ascertained  that  the  dispersive  power  really  diminishes 
with  the  density;  but  that  the  dbpersivc  power  diminishes  at  a 
greater  rate  than  the  refracting  power ;  so  that  if  we  call  i  the  ratio 
of  the  sine  of  incidence  to  the  sine  of  refraction,'  and  ^  the  density 

of  the  body,  the  refractive  power  {—-—}  is  not  only  variable  for  the 

tame  class  of  rays,  but  the  law  according  to  which  this  change  takes   - 
place  is  ditferent  for  the  different  coloured  rays. 

In  carburet  of  sulphur,  already  chosen  as  an  example,  the  ratio 
of  the  dispersive  power  to  the  refracting  {wwer  is  0*14  in  a  liquid 
state,  while  it  is  reduced  to  less  than  008  in  a  state  of  vapour. 

Thus  while  the  variation  of  the  refractive  power  may  be  stilt 
explained  by  admittiog  that  the  attraction  of  the  same  body  for 
light  varies  according  to  a  different  law  than  that  of  the  direct  ratio 
of  the  densities,  we  see  tliat,  to  explain  the  variation  observed  in  the 
dispersive  power,  it  would  be  necessary  to  suppose  besides  that  the 
action  of  a  body  on  the  differently  coloured  rays  follows,  in  the 
changes  of  density,  a  different  law  for  each  of  these  rays. 

These  different  supposidons  doubtless  diminish  both  the  simplicity 
and  probability  of  the  Newtonian  theory.  But  before  coming,  to 
any  decision,  the  authors  repeat  that  it  is  necessary  to  examine  with 
a  great  deal  of  care  the  changes  which  the  refracting  forces  of  bodies 
undergo,  either  by  variations  of  density,  or  by  the  effect  of  toiribi- 
oatlon.  It  is  no  less  indispensable  to  join  to  these  determinations 
those  relative  to  the  dispersive  forces,  which  philosophers  hitherto 
have  not  examined,  and  which  may  by  means  of  numerous  precau- 
tioos  be  deduced  from  direct  experiments. 

The  work  which  the  authors  propoae  to  publish  on  this  subject  is 
far  advanced.  They  thought,  however,  that  it  might  be  useful  to 
make  hoown  at  present  the  results  which  they  have  drawn  from 
their  experiments  on  liquids  and  vywuis. 

Mecanique  Anahftique,  by  J.  L.  Lagrange;  new  edition,  re- 
vised anfl  corrected  by  the  author.  Vol.  II.  Paris.  Mad.  V. 
Courcier. 

The  editors,  in  a  very  short  advertisement,  give  an  account  of 
the  causes  of  delay  in  the  publicatioo  of  this  second  volume.    M. 
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Lagnoge  had  jxinted  the  fint  sheets  wbeo  dnth  snatched  him 
from  the  sciences.  M.  de  Prony  undertook  to  complete  the  edition; 
and  be  was  assisted  in  revising  the  proof  sheets  by  M.  Garnier, 
flrofessor  at  the  Royal  Military  School.  The  manuscript  of  sections 
seventh  ai>d  eighth  was  found  in  great  order.  Iliat  of  section  ninth 
was  very  incomplete,  the  first  paragraph  akine  being  finished. 
MM.  Prony,  Lacroix,  and  J.  Binet,  examined  his  manuscripts 
with  the  greatest  attention,  and  were  convinced  that  the  author  had 
proceedea  no  further,  and  that  of  course  nothing  had  been  lost, 

M- Binet  undertook  the  disagreeable  labour  of  comparing  the 
snbjecis  and  the  notation  of  the  old  edition  with  what  was  printed 
of  the  new.  Advantage  was  taken  of  all  the  marginal  obseirations 
fband  in  Idgiaoge's  copy  written  with  his  own  hand.  Some  things 
rdatire  to  rotatory  motion,  too  incomplete  to  form  a  paragraph, 
have  been  thrown  into  a  note  at  the  end  of  the  volume. 

Another  note  has  been  formed  of  a. remark  likewise  found  amonj; 
the  manuscript*.  It  relates  to  the  problem  of  determining  the 
orbits  of  comets^  a  problem  treated  of  in  the  third  paragraph  ot 
lection  seventh. 

The  volume  is  terminated  by  a  complete  list  of  the  works  of  M. 
I^grange,  communicated  by  M.  Lacroix.  At  the  end  of  this  list 
we  see  with  pleasure  that  a  Minister,  a  companion  and  great  ad- 
piirer  of  M.  Lagrange,  caused  Government,  during  his  adminis* 
tration,  to  purchase  all  the  manuscripts  left  by  this  illustrious 
mathematician;  and  at  his  request  the  Class  of  Sciences  has 
named  a  commission  to  make  choice  of  those  (hat  are  fit  for  print- 
ing. The  others  will  be  classed,  and  placed  in  the  library  of  the 
Innitute, 
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I.  Lectures. 

Mr.  Clarke  commenced  his  Course  of  Lectures  on  Midwifery, 
and  the  Diseases  of  Women  and  Children,  on  Monday,  Jan.  27- 
The  lectures  are  read  every  morning,  from  a  quarter  past  ten  to 
a  quarter  past  eleven,  for  the  convenience  of  students  attending 
the  bo^'tals,  at  the  lecture  room.  No.  10,  Saville-row,  Bur- 
liogtoo  Gardeos. 

Middlesex  Hospital. — Dr.  Merriroan  and  Dr.  l<ey  wilt  recom- 
mence their  X^ectures  on  the  Theory  and  Practice  of  Midwifery, 
and  the  INseases  of  Women,  and  Children,  at  the  above  Hospilu, 
00.  Monday,  Feb.  I7t  at  half  past  tea  o'clock. 
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n.  Tfeiv  Swedish  Mhurals. 

ProfcttDr  Berzeliui  wu  employed  during  last  Hiouoer  along  Witb 

Assosor  Qtha  Id  esimuiing  the  minerals  in  tlie  neu^bourMOd  of 

F&lilua.    The  nufie  of  Piabo  ia  in  a  granite  nin  wnich  traveiMB 

foeks.  At  tbe  place  where  the  iqrcBphyealitei  and  yttpoccntitea 
ave  been  found,  thii  veia  is  more  than  12  £cet  wide.  Bat  th«f 
bare  not  yet  been  able  to  tnee  out  k*  let^h.  During  tbeir  eaand* 
natioo  of  thic  vein,  tbey  ditcovered  several  new  miamla,  of  wkiah 
the  following  are  the  aKitt  Kmarkable. 

1.  Orthite,  M  named  beanue  it  alwajs  fonu  Mia^bt  radii.  It 
Ksembles  gadoUaite^  but  iiSen  in  fta  (uiibili^.    It  is  csnpoMd  of 

Silica    3t^ 

lime 7-«< 

Alnmnta    14^ 

Protoxide  of  cerluin ,. tS'SO 

PnrtiKide  of  iron 12*44 

Protodde  of  nnDgmese  3'44 

Yttria     S"44 

Water    5-3e 

2.  Neutral  fiaate  of  (<erium,  crysraffized  to  regukr  sU-tided 
ptittoi.    It  is  campasei  of 

Fluate  of  protofeide  «f  odriiti* 3(h*S 

Fluau  of  perocide  of  ctfriwB , . ,  M-OO 

98*43 

with  some  traces  of  iluate  of  yttria. 

S.  Subfluate  of  cerium.  Is  it  the  fiuMk  acid  is  combined  with 
twice  as  much  of  these  bases  as  in  the  preceding  mineraL  It  has  a 
strong  resemblance  to  porcelain  jasper.  Its  colour  is  yellow,  and 
its  form  gives  marks  of  ctyitallization. 

4.  fluate  of  yttria.  It  contahis  a  good  deal  of  silica.  But  Ber- 
zelius  19  not  yet  certain  whether  or  oot  it  b*  a  ftaouIkMe. 

The  mine  of  Fiabo  jiielded  tikewiae  a  quantity  of  red  opake 
emendds,  yttro-tantalites,  and  zircons.  The  flaates  above  enume- 
rated are  very  rare.  Only  toar  or  five  pieces  of  the  subfluate  of 
ceitum  were  found. 

At  Karaifvet,  situated  en  tbe  other  side  of  Fahhra,  ihdra  is  a»- 
other  vein  of  granite,  wtuch  contaias  ory«tallucd  ^lAolniMa,  ssiUe 
yttro-tantalites,  and  a  vMKty  of  onhite,  whit^  faaa  the  ewiow 
property  of  taking  fire  before  the  flame  of  lAte  Uow-'pipe,  and  (rf 
continuing  to  burn  for  some  moments.  It  has  reocind  the  nnne 
of  pyrorthUe,  Be»dea  the  saale  coAstitteots  aa  tlM  other  «rAiM,  it 
contains  25  per  cent,  of  carbcK).  Tbs  gadotiaile  ib  this  veis  Hlmf- 
wise cou^  carbon }  but  dM  qaut^.hKdlyaBioiBtrtdlwtf  apr 
cent. 
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A  full  acconnt  of  titese  minerab  will  be  published  in  the  fifth 
volume  of  the  Afhalidliiigar  by  Berzelius, 

III.    Measuremeht  of  the  Earth. 

Several  degrees  of  latitude  are  to  be  measured  in  Jutland  by  order 

of  the  King  of  Denmark.     The  operatioa  will  be  conducted  by 

frofessor  Schumacher,  who  has  succeeded  the  late  Mr,  Biigge  aa 

Astronomer  Royal. 

IV.  Landon  Ckarily  Schools. 

Prom  the  returns  made  to  the  circular  letters  of  the  Committee 
of  the  House  of  Commons  on  the  Education  of  the  Ivower  Orders, 
printed  in  the  Appendix  to  ihelr  Riport,  p.  55G,  it  apjieais  thiit  the 
money  annually  spent  in  London  on  chanty  schools  (nut  reckoning 
the  Charter  House,  St.  Paul's,  Westminster,  and  many  others] 
amounts  to  41,080^.  3s. 

The  income  of  the  Charter  House  is  22,384/.  lOs.  Sdt— See 
Second  Report,  p.  289. 

V.    Heights  near  Loaddn. 

Fett. 

Thames  at  Hampton  above  the  sea   t 14^ 

Low  water  at  spring  tides  at  hleworth 1 

St.  Paul's  church-yard,  north  side,  and  iron  gallery  over  the 

dome J 281 

Top  of  St.  Paul's  stairs  and  said  gallery    324 

Top  of  Scotland  Yard  wharf,  and  the  dining  room  of  the 

'    Spaniard  on  Hampstead  Heath • . .  422 

Great  Pulteney-itreet,  and  the  said  diDing  room p..  352 

Pagoda  in  Kew  Gardens     ; . . .   llfi-t 

Gun  Wharf  in  Woolwich  Warren,  and  uppermost  story  of 

Shooter's  Hill  inn 444 

Bushey  Heath,  top  of  Stanmore  Hill,  Middlesex,  above  low 

water  mark  at  Somerset  House 478 

The  first  eight  of  these  heights  were  determined  by  Gen.  Roy. 
(See  Phil.  TranS.  1777,  p.  653.  The  last  was  determined  by  Col. 
fieaufoyi 

VI.  C(ildl;eck  Fells. 

Mr.  Borie  last  spring  examined  the  Caldbi^ik  Fells  in  Cumber- 
land, which  he  found  to  be  principally  composed  of  granite.  la 
some  places  he  observed  the  granite  traversed  by  veins  of  qnartz, 
•ome  of  them  six  feet  wide,  and  running  N.  and  St  The  quartz  in 
■OB^e  veins  is  beautifully  crystallized ;  in  others,  it  is  intermixed 
with  mica  and  wolfram.  One  vein  attracted  his  particular  attention. 
It  is  6ve  feet  wide,  runs  N.N.W.  and  S.S.E.,  and  quartz,  which 
is  the  predominating  ingredient,  is  associated  with  ciystali  of  mica, 
nolybdena,  and  crystals  of  asparagus-stone. 
Vofc.  IX.  N°  11.  L 

D.n.iized  by  Google 
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VH.  Impreoement  itt  the  Oxygen  and  Hydrogen  Blaw-pipe.    By 
Dr.  Clarke. 


(To  Dr.  T 
DEAR  SIR, 

It  lOay  concern  your  chemicBl  readers  to  be  inlbrmed  that,  by  an 
itnprovemeDt  which  I  have  made  in  the  mode  of  using  the  gaseous 
btbV'pipe,  for  burning  compressed  kydrosen  and  oxygen,  I  have 
been  able  to  add  greatly  lo  its  power  of  fusion ;  and  have  removed 
an  obstacle  which  has  occasioned  failure,  in  some  instances,  for  the 
reduction  of  the  earihs  to  the  Tnelallic  state. 

Instead  of  using  water,  in  the  [ineumatic  cylinder  adapted  to  the 
instrument  by  Professor  Cumming,  I  liave  used  oil;  pouring  in 
barely  a  sufficient  quantity  of  sallad  oil  to  cover  the  wire-gauze.  It 
must  have  been  dbvious  that  the  water  Aas  calculated  to  prevent  the 
possibility  of  reviving  the  metals  of  the  earths,  in  all  instances 
where  it  was  forced  out  of  the  jet,  and  came  into  contact  with  the. 
ftising  mass.  The  oil  on  the  contrary  rather  tends  to  aid  the  expe- 
riment :  it  moreover  sustains  a  more  tranquil  ebullition  during  the 
passage  of'the  gas.  The  explosions  which  take  place  occasionally 
10  the  cylinder  do  not  communicate  combustion  either  to  the  oil,  or 
to  the  gas  within  the  reservoir.  I  caused  three  explosions,  pur- 
posely, by  suffering  the  gas  to  burn  out ;  but  not  a  drop  of  the  oil 
was  driven  out,  and  the  consequences  were  only  very  slight  detona- 
tioiis  withia  the  cylinder.  The  other  part  of  the  improvement  con- 
sists in  substituting  for  the  brass  tube  a  thermometer  tube  with  a 
very  large  diameter ;  in  the  use  of  which  there  is  no  danger ;  hut 
the  volume  of  the  flame  is  such  that  I  have  fused  ItX)  grains  of 
platiounkinto  a  single  briUtaat  globule  upon  charcoal ;  and  in  your 
next  number  1  will  point  out  a  method  of  extending  the  use  of  this 
apparatus  to  the  arts  and  manufactures.  The  combuatioD  of  iron, 
'with  it,  aSprds.  one  of  the  most  splendid  and  sOiking  e^ieriments 
that  can  be  conceived ;  <9uBiiig  a  shower  of  fire. 

Cmiiidgt,  Jan.  IS,  1817.  EDVTAaD  DaMISL  ClARBA 

VIII.  Height  of  Table  Momlam, 
The  altitude  of  Table  Mountun,  at  the  Cape  of  Good  H^e, 
above  the  level  of  the  sea,  is  1087  yards. 

IX.  BensiBic  Acid  as  a  Re-agent  Jar  Ir«ti. 
Mr.  Peschier,  a  skilful  chemist  and  practitioner  of  pharmacy  at 
Geneva,  has  found  that  the  henisoki  acid,  and  still  ^tter  the  alka- 
line beneoates,  are  very  good  and  useful  tests  of  the  presence  and 
qnantky  of  iron  contained  in  any  solution.  They  precipitate  iron 
readily  and  entirely,  and,  being  cheaper  and  mote  easily  obtained 
than  the  succinates,  which  are  commonly  employed  for  that  pur- 
pose, are  considered  by  Mr,  Peschier  as  deserving  the  preference  in 
chemical  analysis.    Another  very  valuabte  property  of  benzttc  acid 
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is,  that  neither  thk  acid  nor  its  salts  exert  any  action  Upon  man- 


I  think  it  necessary  to  slate,  by  way  of  appendix  to  the  above 
DOtice,  that  Berzelius,  as  long  ago  as  the  year  1806,  in  his  paper 
on  Sebacic  Acid,  published  in  tnc  Afhandlingar,  vol.  i.  p.  I7I, 
and  translated  into  Gehlen's  Journal  (second  series),  vol.  ii.  p.  2/5, 
proposed  benzoic  acid  as  a  good  re-agent  for  separating  iron  from 
other  bodies.  Mr.  Hisinger,  in  consequence  of  this  proposal, 
made  a  set  c^  eiperiments  in  1810  on  benzoate  of  ammonia  as  a 
re-agent.  'Hie  result  was  a  conviction  that  it  would  answer  very 
well  as  a  substitute  for  succinate  of  ammonia<  This  paper  was 
published  in  the  Afhandlingar,  vol,  iii.  p.  152 ;  and  a  translation  of 
It  appeared  in  the  Philosophical  Magazine,  vol.  xl.  p.  25S. — T. 

X.  Queries  respecting  the  TrigOHomelrical  Survey. 


,  D.) 

SIR, 

I  should  feel  obliged  if  you  would  allow  me  to  propose  two  plain 
and  simple  queries  to  the  gentleman  who  signed  himself  R.  M.  A. 
in  your  last  number.  I.  Did  the  determination  of  the  length  of 
the  pendulum,  as  connected  \v.ith  the  subject  of  weights  and  mea- 
sures, originally  form  one  of  the  objects  of  the  trigonometrical 
survey  f  2.  Did  not  the  operations  which  are  now  pursuing  on 
that  important  subject  originate  from  the  following  address  being 
tUoved  in  the  House  of  Commons,  by  an  Hon.  Member  of  that 
House,  on  the  15th  of  March  last  ? 

Your  humble  servant, 

Parlmouth,  Dec.  T,  1816.  CiVIS. 

'  "  That  an  humble  address  be  presented  to  bis  Royal  Highness  die 
Prince  Regent,  praying  that  his  Royal  Highness  will  be  graciously 
pleased  to  give  directions  for  ascertaining  the  length  of  the  Jwn- 
dulum  vibrating  seconds  of  time  in  the  latitude  of  London,  as 
compared  with  the  standard  nwssure  in  the  possessiqp  of  this  House; 
and  for  determining  the  variations  in  the  length  of  the  said  pen- 
dulum at  the  principal  stations  of  the  trigonometrical  survey  ex- 
tendeC' through  Great  Britain :  and  also  for  comparing  the  said 
standard  measure  with  the  ten  millionth  part  of  the  quadrant  of  the 
meridian  now  used  as  the  basis  of  linear  measure  on  the  continent 
of  Europe."     Which  passed  without  opposition. 

XI.    Some  additional   Parliculars  respecting  the  Earthquake  in 
ScotlaTid. 


In  addition  to  tlie  particulars  of  the  earthquake  of  Aug.  13  last, 
pablished  in  your  47tD  number,  I  beg  leave  to  send  you  the  follow- 

L   2 
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ing  facts  lately  come  to  my  knowledge.  The  wall  of  a  fann  liouw 
in  the  immediBte  Deighbourhood  of  Inverness  was  widely  rent  from 
top  to  bottom  by  the  shock,  in  which  situation  it  now  stands.  The 
people-  on  board  the  dredging  barge,  moored  at  the  foot  of  Loch 
Neas,  although  seosible  of  no  motion  in  the  water,  were  awakened 
and  much  alarmed  by  therotn^,  thinking  that  the  vessel  had  broke 
iroDQ  ber  mocxiog  chJoias ;  and  the  ferrymen,  who  happened  to  be 
on  the  ferry  of  Kessock  at  the  time  of  the  commotion,  distinctly 
felt  their  bcmt  heaved  suddenly  and  rapidly,  as  if  projected  over 
two  or  three  large  waves ;  the  night,  ana  tlie  general  swface  of  the 
seoj  being  in  other  respects  perfectly  calm. 

I  am.  Sir,  yoiur  obedient  humble  servant, 

Tbouas  Xjaudbk  Dick. 

Errata  (n  .Vd.  4T  of  ths  AnnaU. 
P.  347,  line  SI,  for  cansideraliani,  rted  coDiideratioa. 

—  318, 34,  —  riiDmbo,  rtad  romho, 

—  3T5,  10,  —  valers,  read  water. 

Xll.  Models  cf  Crystals  to  accompany  JoTneson's  Mineralogy. 

My  mineralogical  readers  will  be  gratified  to  be  informed  that  the 
models  of  crystals  to  accompany  Mr.  Jameson's  Mineralogy  are 
now  ready  for  sale,  and  may  be  bad  by  applying  to  the  maker,  at 
Gee-street,  Somer's  Town. 

XIII.  Discovery  of  the  Yemte  in  Situ. 

Mineralogists  will  be  happy  to  perceive  that  this  hitherto  scarce 

mineral  is  likely  to  become  abundant,  by  the  following  extract  of  a 

letter,  for  which  I  am  indebted  to  Mr.  Mawe,  mineral  dealer,  in 

the  Strand : — 

Rome,  Oct.  26, 

On  a  visit  to  the  Isle  of  Elba,  after  much  labour  and  research,  I 
found. the  place  where  Le  Lievre,  Councillor  of  the  Board  of  Mines^ 
&c.  discovered  the  yenite,  when  employed  by  his  Government  to 
inspect  the  mines  of  that  island. 

It  was  so  concealed  as  to  render  it  improbable  that  it  should  again 
be  brought  into  notice.  I  rejoice  at  this  event,  as  it  breaks  the 
monopoly,  and  will  enable  me  to  send  specimens,  for  the  advance- 
ment of  science,  to  be  sold  by  a  respectable  dealer  in  your  metro- 
polis, with  a  view  to  enrich  my  private  collection  by  exchange,  if 
possible. 

Your  obedient  servant, 

D.  D.  D. 

XIV.  Mineralogical  Examination  of  India. 

It  must  be  rather  mortifying  to  mineralogists  that  the  peninsula 

of  India,  which  has  supplied  the  world  for  so  long  a  period  with 

some  of  the  finest  productions  of  the  mineral  kingdom,  and  which 

may  now  in  sOme  measure  be  considered  as  belonging  to  the  British 
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empire,  should  in  a  mineralogical  point  of  view  be  still  almost  tin- 
bnowD.  There  is  every  reason  to  espect  that  this  defect  will  now 
be  remedied.  Sir  John  Malcolm  has  taken  with  him  to  India  Mr. 
Laidlaw,  B  gentleman  educated  as  a  civil  engineer,  and  an  excellent 
praciTcal  mineralogist  and  gedogist,  with  the  avowed  intention  of 
examining  the  country.  We  may  anticipate  from  the  labours  of 
this  gentleman  numerous  discoveries,  which  caDDOt  but  prove  inte- 
resting to  the  scientific  world,  and  of  great  importance  to  our  Indian 
empire,  from  the  new  sources  of  wealth  which  they  may  disclose. 

XV.  Queries  respecting  a  Mode  of  slopping  Fermentation. 

(To  Dr.  ThomBon.) 
SIR,  Bath,  Jan.  4,  ISIS. 

I  have  been  very  frequently  applied  to  by  some  friends  (in  the 
cider  counties)  for  a  method  by  which  the  fermentation  of  liquors 
may  be  stopped  at  pleasure.  Being  no  chemist  myself,  I  venture 
to  address  tnis  question  to  you  :  should  there  be  no  such  method  at 
present  known,  it  might  be  a  subject  worthy  the  attention  of  some 
of  your  chemical  correspondents.  A  discovery  of  this  nature  would 
(if  not  too  expensive)  he  of  infinite  value  in  the  cider  counties,  as 
thousands  of  tiogsheads  might  be  saved,  which  are  now  annually 
spoiled  by  the  fermentation  proceeding  too  far.  I  believe  one  of 
the  most  common  expedients  now  in  use  Ibr  checking  it,  or,  to  use 
the  country  phrase,  for  preserving  the  sweets,  is  to  rack  it  repeat- 
edly from  one  cask  to  another,  and  to  suspend  a  lighted  rag,  pre- 
viously dipped  in  sulphur,  in  a  barrel  half  full  of  the  cider,  at)o  by 
means  of  agitation  to  impregnate  the  liquor  with  the  smoke  arising 
from  it }  but  this  method  is  at  least  very  uncertain  and  imperfect, 
and  requires  more  attention  (particularly  in  the  racking]  than  can 
generally  be  spared  to  it. 

I  have  long  wished  to  call  the  attention  of  some  of  your  cprres- 
,  pondents  to  this  subject,  but  have  hitherto  been  deterred,  from  the 
fear  of  troubling  you  with  what,  perhaps,  might  be  beneath  your 
nodce.  1  have,  however,  ventured  to  write  this ;  and  can  only 
say  that,  should  I  he  thought  troublesome  in  so  doing,  I  must  plead 
ignorance,  and  a  wish  to  do  good  to  a  numerous  class  of  individuals, 
as  my  excuse. 

I  beg  also  you  will  do  rae  the  honour  to  insert  this  letter  either 
in  your  jinnats,  or  into  your  fire,  as  may  appear  to  you  to  be  its 
piost  proper  destination. 

I  have  the  honour  to  remain. 

Sir,  your  most  obedient  humble  servant, 

E.  S.  Strangwaybs. 

XVI.  -Queries  respecting  New  HolloHd. 

(To  Dr.  ThoniBun,) 
SIR, 
'   In «ODsequence  of  readiogin  the Tin^  newspaper la aecotint  of 

'  .Goocic 
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the  further  progress  of  the  discovery  of  the  interior  of  New  HoUaiid, 
1  referred  back  again  to  your  last  Jauqaiy  number  (1816),  ia 
which  the  particulars  of  Gqvernor  Macquarrie's  expeditieo  are  de- 
tailed ;  and  in  p.  77  I  observe  he  ssysj  "  The  Governor  tnusi,  how- 
ever, add,  (hat  the  hopes  which  were  once  so  sanguioely  eatertaiDed 
of  this  river  becomiog  navigable  to  the  Western  Sea  have  ended  ia 
disappointment."  I  should  like  to  learn  what  were  the  reasons  or 
the  facts  which  led  him  to  this  conclusion,  and  it  is  somewhat  sin- 
gular he  does  not  state  either  the  size  or  the  nature  of  tliis  river.  In 
the  account  published  in  the  Times  it  is  stated  that  Mr.  Evans,  in 
his  last  excursion,  fell  in  with  a  luge  river,  which  be  conceives 
would  become  navigable  for  boats  at  the  distance  of  a  few  days'  tra- 
velling, and  he  conjectures  it  must  join  the  Macquarrie  river. 

Perhaps,  through  the  medium  of  your  publication,  some  light 
may  be  thrown  on  these  very  interesting  questions,  connected  with 
the  geography  of  this  singular  continent,  especially  in  reference  to 
the  curions  account  given  by  Flinders  of  the  steep  rocky  bank  of 
the  Southern  Coast,  which  it  is  most  singular  he  never  seems  to 
have  thought  of  endeavouring  to  ascend. 

Your  obedient  servant, 

L.  J. 


All  the  accounts  of  Mr.  Evans's  journey  which  I  have  seen  convey 
very  little  information,  because  we  are  not  told  the  direction  in 
which  he  travelled.  The  navigable  jjver,  a^  far  as  I  can  make  it 
out,  b  merely  that  he  fell  in  with  a  river  which,  if  be  had  traced 
it  far  enou^,  he  had  no  doubt  tvould  have  become  tiavigahle. — ^T.  . 

XVII.  Existence  of  a  Stone  in  a  Coal  Bed. 

(To  Dr.  ThamMQ.) 
DEAB  SU, 

The  following  circumstance,  which  is  considered  curious,  hap- 
pened in  a  coal-mine  at  Cockfield,  in  the  county  of  Durham,  four 
years  ago : — 

A  man  hewing  coal  struck  upon  a  substance  wluch  bis  pick  nmtld 
not  enter.  He  immediately  took  down  his  lamp,  for  iht  purpose  of 
examining  what  it  was  that  he  was  unable  to  penetrate ;  whereon 
he  discovered  a  large  piece  of  stone.  The  stone  was  soon  got  out} 
and  as  soon  as  this  was  accomplished,  he  ascended  to  show  it  to  ths 
banksman,  who  Wis  very  much  surprised,  having  never  before  seen 
such  a  thing  It  was  nest  shown  to  Mr.  D,,  the  proprietor  of  the 
colliery,  who  examined  it  carefully,  and  found  it  to  be  flint.  Mr. 
D.  was  kind  enough  to  show  it  to  me ;  but  I  certainly  do  not  agree 
with  him  as  to  its  being  flint.  The  colour  is  bluish-grey,  with  a 
streak  of  blue  silver  purple  running  through  it.  Mr.  D.  informed 
me  that,  although  he  had  been  the  owner  of  three  difiereat  coal- 
mines upwards  of  half  a  century,  ao  instance  of  this  aatiue  had 
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oerer  before  occwred.  This,  although  a  trifling  commUDi<»tioD, 
may  probably  prove  worthy  of  a  place  in  your  Journal.  The  ac- 
count is  givHi  ae^ly  vn-batim  as  1  had  it  from  Mr.  D. 

1  remaiD^  dear  Sir,  yours  sincerely, 

.ihcM,  1S16.  R.  S.  M.  R.  M.  S.  E.  . 

XVIII.  .Proposed  Improvement  in  Brook's  Blow-pipe. 

(To  Dr.  TbomioD.) 
SIR, 

Considering  what  advantages  may  accrue  to  chemistry  from 
Newman's  blow-pipe,  if  constructed  upon  a  safer  principle,  I  have 
been  induced,  though  young  and  inexperienced,  to  give  you  my 
ideas  upon  the  subject. 

What  I  have  to  propose  is,  a  small  alteratioa  on  the  improveoient 
of  Mr.  Edward^  as  given  in  Burrows's  Medical  Repository  for 
fjovember  last,  loit^d  of  dividing  the  reservoir  in  the  middle  by 
a  plate,  ]  would  have  the  gases  quite  separated  in  two  distmct  re- 
servoiis ;  for  I  conceive,  if  any  accident  should  occur  to  the  centre 
plate,  so  as  to  permit  the  gases  to  mix,  an  explosion  would  ensue^ 
and  perhaps  be  the  more  dreadful  because  the  less  expected. 

If  it  should  be  found  that,  according  to  Mr.  Edwards'  plan,  the 
gases  do  not  properly  unite,  by  merely  coming  in  contact  as  they 
issue  from  the  extremity  of  the  cap,  it  would  probably  be  attended 
with  very  little  danger,  if  an  explosion  should  huppen,  if  they  were 
to  be  mixed  in  a  small  quantity  in  the  cap,  to  which  a  capillary 
tube  might  be  adapted,  like  the  one  in  Braade't  Journal,  No.  lU. 

As  the  reservoir  for  oxygen  need  not  be  so  large  as  the  one  for 
hydrogen,  die  former  might  be  (when  not  in  use)  puf  into  the 
htter,  if  the  latter  could  be  so  constructed  without  allowing  the 
escape  of  the  gas,  which  would  render  it  more  portable  than  any 

The  two  reservoirs,  for  the  sake  of  firip- 
ness,  might  be  easily  connected  (when  in    |  ^J**-  [" 
use)  by  a  bar  of  metal  screwed  into  their 
sides,  with  another  piece  through  it  for  a  handle. 

I  merely  send  this  as  a  hint  for  your  superior  judgment  to  dilate 
4]pon,  trusting  that  my  youth  will  be  a  sufficient  excuse  for  all 
mistakes,  and  that  my  boldness  may  be  attributed  to  my  love  (^ 
chemistry, 

flee.  2S,  1816.  B.  P. 

XIX.  Qum/  respeciing  the  Comhtstibiltty  of  Clay. 

(To  Dr.  Tiiomwrn.) 
SIR, 
lie  Lord  Mayor  having  proposed  a  method  of  burning  clay  and 
mud,  under  the  impression,  as  I  suppose,  of  the  caloric  being  re- 
tained a  little  longer  by  its  admixture  with  the  coal :  but  as  clay 
will  stiil  be  clay,  whether  combined  or  iiot^  I  shall  be  particularly 
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x>bligeilif  you  will  iaform  me,  by  means  of  your  Joumnl,  if  iteaa 
be  rendered  comhustihle,  or  if  it  can  mdy  be  ignited. 

I  remain)  yours  respectfully, 
Dec.  16,  IBI6.  I"  M.  N. 

P.  S.  If  it  can  be  rendered  combustible,  you  wil>  perhaps  notice 
tbe  quantity  of  the  ingredients. 


It  is  so  universally  known  that  clay  is  not  a  combustible  substance, 
that  I  can  scarcely  bring  myself  to  believe  that  my  correspoDdent  is 
serious  in  the  question  which  he  has  proposed.  I  have  often  seen 
the  method  suggested  by  the  Lord  Mayor  practised  in  some  parts  of 
Scotland,  which  happen  to  be  at  a  distance  from  coals,  and  far  re- 
moved frova  water  (Carriage.  There  can  he  no  doubt  that  the  dross 
of  coals,  which  are  destitute  of  the  property  of  caking,  may  be 
rendered  capable  of  combustion  by  this  means,  which  it  can  scarcely 
be  said  to  be  while  in  powder.  How  far  this  mode  of  manufacturing 
the  dross  of  caking  coals  would  be  an  improvemcat,  is  a  diKreot 
question. — T. 

XX.    Meteorological  Register  at   New  MaltoR,    Yorkshire,  for 

October,  November,  la^  December,  1816.  By  Mr.  Stockton. 
*  Ocioier.— Mean  of  barometer,  2965;  max.  3,0'O9i  min,  28*98; 
range,  I'll  inch.  Spaces  described,  5*94;  number  of  changes^ 
17.  Mean  of  thermometer,  49*27°;  mas.  65°;  min.  32°;  range 
3S°.  Mean  of  de  Luc's  whalebone  hygrometer  since  the  i9lfa, 
72-5°.— Prevailing  winds,  N.  and  E.  N.,  1 ;  E.,  2 ;  N.E.,  7; 
S.E.,  3;  S.,  5;  W.,  4;  S.W.,  3;  N.W.,  4;  Var.,  2.  —  Rain, 
3*02  inches ;  total,  5*50  inches  ;  wet  days,  € ;  stormy,  2. 

During  the  nights  of  the  Ist  and  2d  of  tiiis  month  the  wind 
blew  briskly  from  the  S.W. ;  but  soon  after  sun-rise  it  veered  to  the 
opposite  quarter,  and  was  succeeded  by  heavy  and  incessant  rain. 
When  the  moon  attained  her  full,  on  the  6th,  there  was  a  consi- 
derable increase,  both  of  pressure  and  temperature;  and  although 
we  had  a  steady  heavy  rain  from  the  N.  E.  on  the  8th,  yet  the 
barometer  kept  steadily  rising.  The  weather  now  became  quite 
mild  and  autumnal,  and  the  pressure  and  temperature  continued 
high,  and  pretty  uniform,  until  the  last  quarter,  when  both  sus- 
tained a  rapid  depression.  The  winds,  on  the  19th  and  20tb,  were 
very  high  from  the  W.  and  N.W.,  and  particularly  by  night.  On 
the  21st  tbe  air,  which  had  long  been  cloudy,  suddenly  cleared  up, 
and  tlie  next  adorning  the  temperature  continued  until  nine  at  the 
freezing  point.  The  frost  this  morning  was  extremely  keen ;  but 
the  wind  veering  from  N.  W.  by  W.  to  the  S.W.,  with  aboundance 
of  the  Cirrns/ra/us,  and  the  hygrometer  at  86,  indicated  a  change, 
which  very  speedily  took  place ;  for  the  24th  and  25th  were  ex- 
ceedingly wet,  with  high  winds ;  and  the  loss  in  the  barometrical 
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<^lumD  in  about  24  hours  was  neayly  equal  to  an  inch  of  quicksilver. 
The  temperature,  from  this  time  to  the  close,  with  a  single  excep- 
tion, was  uniform,  varying  little  by  day  or  night,  and  a  very  gradual 
decrease  of  pressure  frmn  the  first  .quarter  of  the  new  moon  was 
followed  by  a  h^vy  fall  of  rain. 

^ovem^er.-.-Mean  pressure  of  barometer,  29*562;  max.  3076  r 
min.  28-35;  range,  2-41  inches.  Mean  temperature,  37*480°; 
max.  50° ;  min.  23° ;  range,  27°.  Mean  of  hygrometer  at  nine, 
a.m.  7O7  nearly;. snow  and  rain,  3*02  inches;  wet  days,  14; 
atormy,  6.— Prevailing  wind,  southerly.  N.,  2;  £.,  1 ;  N.E.  2; 
S.E.,  1;  Var.,  2;  S.,  9 ;  W.,  5  ;  S.W.,5;  N.W.,  3. 

The  changes  in  the  pressure  and  temperature  of  the  atmosphere 
during  the  fonuer  part  of  this  period  were  so  rapid  and  consider- 
able, particularly  in  the  former,  as  to  be  almost  without  precedent. 
The  gradual  depression  of  the  barometrical  colusin  which  marked 
the  close  of  the  last  month  continued  with  much  rain  until  the  4th, 
when  a  brisk  wind  from  the  N.  £.  caused  it  to  rise  nearly  half  an 
inch.  The  next  day,  when  the  moon  attained  her  full,  a  very 
sudden  depression  of  eight  tenths  took  place  in  a  few  hours,  and 
was  followed  by  a  heavy  storm  of  wind  and  rain  from  the  nortlu 
The  8th  was  frosty  and  clear  until  sun-set,  with  the  column  steady, 
but  very  soon  a^erwards  the  clouds  assumed  their  wintry  appear- 
ance, and  much  snow  fi;!),  with  the  wind  at  S.W.  until  ten,  when, 
it  having  veered  to  the  southward,  the  weather  became  most  tem- 

?utuous,  with  continued  heavy  rain,  until  seven  the  next  morning, 
he  barometer  during  the  night  fell  from  2935  to  2B>45 ;  but  the 
air  now  clearing  up,  and  ihe  wind  N.W.,  this  loss  was  regained  in 
about  six  hours.  The  iOth,  like  the  6th,  was  clear  and  frosty  until 
three,  p.  m.  when  abundance  of  linear  Cirri  appeared,  and  began 
to  extend  in  all  directions,  followed  by  the  Cirrostratus.  The  wind 
went  from  N.W.  byW.  to  the  S.,  and  (if  posdble]  a  more  tem- 
pestuous night  than  that  of  the  8th  was  experienced,  with  much 
SDOw  and  rain.  The  loss  of  quicksilver  during  the  day,  from  eight, 
a.m.  to  eleven,  p.m.  was  equal  to  a  full  incb ;  but  the  storm 
having  then  a  little-  abated  in  its  violence,  this  quantity  (with  an 
increase  of  nearly  half  an  inch)  was  almost  as  rapidly  restwed. 
'  Snow  fell  daily  from  this  time  to  the  18th,  attended  on  the  14th 
with  a  violent  gale  from  the  S..  and  incessant  vivid  lightning  and 
loud  thunder  for  nearly  three  hours  in  the  S.,  W.,  and  S.W.  The 
weather  on  the  20th  became  more  settled;  and  continued  calm  and 
frosty,  with  little  variation,  to  the  close  of  the  month.  On  the  last 
day  the  barometer,  which  for  six  preceding  days  had  gradually  been 
rising,  remained  stationary  at  30*76,  the  maximum  of  the  period. 

Deceml-er. — Mean  pressure  of  barometer,  129*495:  max.  30'7t); 
min.  27-30!  range,  2'86  inches.  Spaces  described,  IS'S?  Inches. 
Number  of  chnnges,  23.  Mean  temperature,  34-382^ ;  max.  48° ; 
min,  u:°;  range,  32°.  Mean  of  de  Luc's  hygrometer  nt  nine, 
f-m.  76^.— Prevailing  winds,  W.  and  S.W.     N.,  3j  S.  E,,  1; 
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S.,  8;  W.,  *;  S.W,,  11  ;  N.W.,  1;  Var.,  3.  Snow  rod  nun,  ■ 
3*02  inches,  wbiclj  exactly  agrees  with  the  amoiiDt  for  the  last 
month. 

The  changes  in  the  density  of  the  atmosphere  again  fmm  the 
most  prominent  feature  in  the  register;  and  the  ranges  in  the  ihort 
periods  about  to  be  noticed  are  most  extraordinary.  On  the  lat  the 
column  indicated  the  maximum  which  closed  the  preceding  month; 
but  from  the  afternoon  of  this  day  to  the  6th  there  was  a  very  gra- 
dual depression  of  about  two  tenths  of  an  inch  daily ;  and  during 
the  night,  which  was  stormy,  with  soow,  the  loss  of  quicksilvw 
was  equal  to  a  full  inch.  On  the  following  day  this  quantity  was 
nearly  restored.  Kain  by  day,  and  frost  and  snow  by  night,  con- 
tinued, with  an  unsettled  and  depressed  barometer,  and  higb 
winds,  until  the  14th;  when  the  wind  at  midnight  became  most 
teii^>estuous,  with  heavy  rain  and  snow.  Of  the  violence  of  this 
storm  here  (and  it  appears  to  have  been  general)  some  idea  may  be 
formed  from  its  eSect  on  the  barometer,  which  from  ten,  p.  m. 
(the  I3th)  to  eight,  a.m.  the  next  day,  was  depressed  oearly  an 
inch  and  a  half,  viz,  from  29*30  to  27'!>0!  At  this  unprecedented 
point  of  depression  it  remained  stationary  above  eight  hours,  with 
the  wind  at  S. ;  nor  did  the  column  begin  to  rise  until  the  current 
became  more  westerly;  and  an  increase  of  seven  tenths  on  the  15th 
was  succeeded  by  a  similar  decrease  on  the  17th.  Notwidtstanding 
the  wind  blew  furiously  from  the  N.  and  N.W.  during  the  night  of 
the  18th,  with  abundance  of  snow,  another  increase  of  a  full  inch 
took  place  ;  and  the  barometer  kept  steadily  rising  the  whole  of  the 
next  day,  which  was  also  stormy,  with  heavy  showers  of  snow, 
when  it  nearly  indicated  its  former  maximum  of  elevatim.  A  severe 
frost,  with  a  dense  and  clear  atmosphere,  marked  the  20th ;  the 
temperature  at'cight,  a.m.  being  16°  below  the  freezing  point. 
On  the  21st  the  diurnal  temperature  never  passed  23° ;  hut  about 
ten,  p.m.  it  had  risen  to  27° ;  and  the  wind  changing  from  N.  to 
S.W.,  a  thaw  immediately  followed,  with  rain.  A  very  Eudden 
increase  of  temperature,  an  unsettled  barometer,  and  violent  gales, 
accompanied  with  driving  showers,  continued  to  the  28ih,  when 
the  wind  blew  violently  from  the  S.,  with  heavy  rain.  The  baro- 
meter during  the  night  again  parted  with  another  inch  of  quick- 
silver; and  the  next  moroiag,  the  wind  having  veered  to  the  N.W., 
this  loss  was  regained. 

James  Stockton. 

XXI.  Philosophical  Apparatus, 
Mr.  Singer  is  prevented  from  continuing  his  public  lectures  by 
severe  indisposition,  which  renders  it  uncertain  at  what  time  they 
may  be  resumed.  The  extensive  collection  of  philosophical  instru- 
ments hitherto  employed  iu  illustration  of  these  lectures  are  in  coD' 
sequence  to  be  brought  to  public  sale  in  a  very  short  time. 
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XXH.  Meteorological  Table.  Extracted  from  the  Register  kept  at 
Kir^auas  Castle,  N.  Britain.  '  Supposed  Lat.  56"  23^.  Ahvt 
the  Sea  129  feet. 


Marnin,, 

8  o'clock. 

BvcD^  10  o'clock. 

Hcsn 

£1: 

Ther. 

"3" 

Rain. 

No.ord«„. 

I81S. 

*<..JW,«<if 

jr<«»A.^u^ 

lUlu 
Snow. 

F«ir 

Barom. 

Tber. 

Barom. 

Ther. 

In.  too 

J« 

r<*. ... 

March 

April 

?.?.:::;;::: 

">! 

Ass. 

S»-«4 
89-651 
S9-643 
89-1 H 
29-1 8! 

se-sea 

Se-804 
W-T89 
8»7S« 
29-615 

-  ae-494 

84-fl7T 
aS-784 
35'838 
S9.SS9 
47-199 
53-400 
55-TlO 
bt-5S0 
SeKMO 
44710 
88-466 

ss-e7i 

W-43& 

S9-6S3 

s9ms 

29-697 
W-768 
89-B21 
29-550 
29-807 
S9-791 
29-710 
S9-62* 
89-489 

34-580 
34-000 
35-818 
38-766 
45-92S 
50-866 
63-330 
53-070 
48-900 
4«-3U 
58-333 
3S-806 

35-45 
M-58 
37-35 
41-30 
*8M 
04-48 
&6-» 
&6-1I) 
SI -80 
16-68 
SB-28 
S4-5I 

8-» 

am 

1-60 

I-OO 
8-30 
1-30 

4-»5 
S-15 
8-75 
815 
1-65 
1-70 

IS 

10 
10 

13 

le 

88 

18 
28 
SI 

as 

15 

ei 

?£■;::::::• 

»i 

Dec 

18 

Arm.  of  year 

is-eai 

49-505 

B>-6i3 

49- 698  {44-66 

S4-g& 

ISA 

834 

BAROKBTBIt. 

HtrheM,  Nov.  SO  ....   W    ... 
Uwcst,  Jaa.  n  ....    W   .. 

BIgkeil,  NoT.M  ....    W    .. 
LoMctt,  Jaa.  12 SW  .. 

WtaHia: 

Fair 

BainorSaaw 


ANNUAL  RESULTS. 
HOaNlNQ. 


Theknomitdi. 

ffiHd. 

8W  .... 


Sept.  14 SW. 

Jaa.  29 NE  . 

TTiiuI. 

N  aud  N  E  

fiaad  SE    

8  ana  8  W     

W  and  K  W 


M»lTtna  CdU  owl  Het,  ^  SW$  l%tnt»mtler. 

Coldat,  Dec«nb«r  13;  Wind  W 13* 

Hottest,  Jane  84,  Wlad  E 72 

Mean  tempetatDTe  for  1816 44°  & 

Jtsntt  0/  tkrte  Rain  Gaga.  100  Is. 

No.  1.  OuaconlcaldFtached  hill  above  the  lerel  of  Ikeieaeoofeel....  52-4S 

No.  2,  Centre  of  the  E>rdcD,  80  feel 34-95 

Na.  3.  KlnhoM  Caitlc.  129  feet   19-61 

Moiior  tke|krc«  pga .'. 32*33 


.D.n.iized  by  Google 


I7t  Xm  Saentifie  BotAs,  [Fsb. 

Article    XV. 

New  Patents. 

John  BrRNEir,  of  Bristol,  iron-founder ;  for  his  codvoItId^ 
kDQ  axletree  for  the  reduction  of  friction  and  animal  labour,  by  the 
application  of  which  wheels  of  carriagea  of  eveiy  description  are 
prevented  from  coming  off  whilst  travelling,  and  carnages  are 
drawn  with  le^  animal  labour.     June  20,  1816. 

John  Hawkins  Bahlow,  of  Leicester-place,  Leicester-squar^ 
goldsinith  and  jeweller;  for  certain  improvements  on  tea-urns,  tea- 
pots, tea-boaras,  or  tea-trays.     June  27,  1816. 

John  Barlow,  of  Sheffield,  founder ;  for  a  new  cooking  appa- 
ratus.    July  2,  1816, 

John  Towbrs,  of  Little  Warner-street,  Cold  Bath-fields, 
chemist ;  for  a  tincture  for  the  cure  and  relief  of  coughs,  asthmas, 
and  diseases,  which  he  intends  to  denominate  Towers's  New 
London  Cough  Tincture,     July  11,  J816. 

Hknbt  Warbdrton,  of  Lower  Cadogan-place,  Chelsea,  Esq. ; 
for  a  method  of  distilling  certain  animal,  vegetable,  and  mineial 
substances,  and  of  manufocturing  certain  of  the  products  thereof, 
July  27,  1816. 


Article  XVL 

Scientific  Books  in  hand,  or  in  the  Press. 

Mr.  Andrew  Horn,  author  ofthe"  Seat  cf  Vision  determined  by  tb? 
Discovery  of  a  new  Function  in  the  O^an,"  proposes  to  publish  by 
tubscription  a  wotk  upon  which  he  has  been  long  engaged — Illustra- 
tions  of  the  Mosaic  Cosmogony  and  Naochian  Deluge.  It  is  divided 
into  three  parts,  viz.'  An  Inquiry  into  the  Origin  of  the  Notion  preva- 
lent among  Mankind  concerning  superior  Beings :  on  Philosophical 
Cosmology ;  and  on  the  Origin  of  the  World,  Formation  and  RevotU' 
tions  of  the  Earth  according  to  the  Principles  of  Moses ;  this  part 
incIudeE  15  chapters.  The  whole  will  compose  one  volume,  4to.  of 
about  500  pages,  accompanied  with  four  plates.  Illustrative  of  the 
various  subjects  and  theories  which  it  embraces. 

An  Inquiry  into  the  Effects  of  Spirituous  Liquors  on  the  Physical 
and  Moral  Faculties  of  Man,  and  on  the  Happiness  of  Society. 

The  Third  Volume  of  the  Zoological  Miscellany  is  preparing  for  the 
Press,  and  will  be  published  in  the  course  of  two  or  three  months. 

Mr.  James  White,  author  of  the  very  popular  work  on  Farriery,  is 
preparing  for  publication  a  compendious  Dictionary  of  the  Vetennary  ' 
Art. 

Dr.  Burrows  is  preparing  Commentaries  on  Mental  Derangement. 

The  Rev.  Dr.  Chalmers,  of  Glasgow,  is  printing  a  Volume  of  Dis- 
courses, in  which  he  combats  at  some  length  the  argument,  derived 
from  astronomy,  against  the  truth  of  the  Christian  Revelation ;  and,  in 
the  prosecution  of  his  reasoning,  he  attempts  to  elucidate  the  harmony 
that  subsists  between  the  doctrmes  of  Scripture  and  the  discoveries  of 
modern  science. 
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ButONBTEB. 

Ta-«o«„.». 

HygT.   at 

~ 

181B. 

Wind. 

Hu. 

MiD. 

Med. 

Max. 

HlD. 

Med. 

9  I™. 

R^n. 

nth  Mo. 

NoY.  12 

N  W 

29-70 

29-23 

29-465 

52 

38 

45-0 

75 

1 

C 

13 

W 

29-68 

29-64 

29-660 

56 

39 

475 

63 

14 

w 

39-64 

29-4* 

29-540 

45 

27 

36-0 

67 

15 

N  W 

2973 

29-44 

29-585 

37 

28 

32-5 

65 

16 

N  W 

30-04 

29-73 

29885 

38 

28 

33-0 

70 

17 

8    W 

30K)4 

2968 

39-860 

43 

28 

35-5 

90 

18 

S    W 

29-75 

29-68 

29-715 

47 

32 

39-5 

93 

7 

19 

S     W 

29-93 

2975 

29-840 

46 

39 

42-5 

9* 

• 

20 

S 

30-00 

29-97 

29-985 

51 

37 

44-0 

76 

21 

S      £ 

29-97 

2978 

29-875 

44 

29 

36-5 

68 

32 

£ 

3978 

29-75 

29-765 

38 

26 

32-0 

67 

2S 

N     E 

29-89 

29-74 

29-815 

33 

17 

95-0 

82 

24 

N   W 

39-93 

29-89 

29-910 

30 

18 

24-0 

90 

25 

S      E 

29-93 

29-88 

29-905 

40 

33 

32-5 

98 

_ 

36 

N 

30-23 

29-93 

30-075 

42 

30 

36-0 

96 

•41 

> 

27 

W 

30-30 

30'22 

30260 

45 

32 

38-5 

80 

28 

N    W 

30-43 

30-30 

30-365 

44 

32 

38-0 

98 

29 

N 

30-5? 

30-43 

30-4S5 

44 

30 

370 

77 

30 

N 

30-62 

30-56 

30-590 

38 

30 

34-0 

78 

13th  Mo. 

Dec.  1 

N   W 

30-62 

30-4t, 

30510 

36 

25 

30-5 

73 

2 

W 

30-35 

30-33 

30-340 

38 

28 

330 

92 

3 

E 

30-35 

30-3-: 

30-335 

40 

32 

360 

91 

4 

£ 

30-32 

30-08 

30-200 

42 

36 

39-0 

60 

0 

5 

S      E 

29-52 

29-45 

29-485 

43 

36 

39-5 

68 

■11 

6 

S    W 

29-45 

29-35 

29-400 

40 

29 

34-5 

75 

■21 

7 

S     W 

29-52 

29-47 

29-495 

39 

27 

33-0 

95 

-18 

8 

s    w 

29-69 

29-52 

29-605 

37 

25 

31-0 

95 

^ 

9 

w 

29-55 

39-4» 

29-505 

42 

27 

34-5 

88 

■17 

10 

Var. 

29-25 

29-20 

39-225 

46 

85 

40-5 

77 

-13 

11 

N    W 

29-36 

29-25 

29-305 

40 

27 

33-5 

95 

30-62 

29-20 

29-866 

56 

17 

35-80 

82 

1-29 

The  otnerTBtioni  in  each  line  of  the  table  apply  to  a  period  of  Iwenty-foar- 
fcoun,  beciunlsf  at  9  A.  M.  on  tbe  day  indicated  in  the  flrat  column.  X  duA 
denntei,  ihu  tb«  rnull  i«  included  in  Ibe  next  followins  obterntivn. 
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£{nMn(t  Jtfaatl.'^tC.  ITiadj,  13.  Strong  breeie:  tnaahine :  mvch  wUeront 
in  the  msrihea.  14,  16.  Hreci;:  lan  and  cloudi.  16.  Slight  boar  frost. 
IT.  CImtitratt  at  a  great  cleTStion,  in  which  a  toiai  hato  appeared  for  an  bnur  or 
two,  a,  m.  18.  Mai.  lemp.  at  nine,  a.  m,  •.  wind;  :  oiercail :  dripping  forenoon. 
19.  The  dinnial  temperature  diilorbed  by  the  aoUr  ecllpie  (of  which  ace  the  par- 
dcatan  in  tot,  vitf .  p.  Vei).  80.  Fair :  at  two  p.  m.  OnnvbifraH  formed  npidly, 
and  paved  off  ftt  a  great eleiatton,  the  wind  veeriDgS,  21.  Fait;  rather  windy. 
SS^B. m.  Cloudy;  iteady  breeze:  p.m.  CumulL  83.  Clondy i  iteady  breese. 
S4.  Aterenciky.  8S.  Hoar  frost,  the  third  moraingi  overcait  with  Cfrroitralu 
•nillMZe:  rain  atnlght.  80,  a,Bi,  VerymiMj:  Cirriutralui  iweept  the  gtonnd : 
itSn.  ST.  Much  Ciimttratiu,  specially  to  the  N.,  of  delicate  itractnrei  t^ir 
day.    88.  The  iicy  was  is  completely   throoded  In  a  Oirrottnataj,  without  tbe 


It  opening 


1  admit  tbe  III 


■t  the  aky  cleared  pretty  anddenly,  ahowlng  red  Cirrf  above 
for  a  contidcrable  time  :  the  lower  air,  which  had  been  trantparent,  now  filled 
with  mill.  88,  a.  m.  lliaty  i  calm :  very  bright  im  at  mid^day :  Unar  halo. 
90.  Hoar  froit :  breeie  :  very  fine  day, 

TtKlflh  JTottlA.— I.  Cloody  morning.  2.  Lightly  clooded.  3.  Hialj  by  dr- 
railrafiu,  loon  after  lan-riae,  during  which  a  hoar  froat  fbrmed  :  grey  lofty  tky. 
i.  Greyt  little  wind.  5,  Idem.:  the  Innor  eelipae  not  Tiaiblefor  dondii  nnch 
wind,  with  rain,  after.  6,  Fine.  T.  Very  fine  day  :  bat  a  atormy  night. 
S.  Rain,  the  middle  of  the  dayi  clear  nl|^t.  9,  a.m.  Very  white  fro«t,  and 
lime  on  the  ahmbi :  (Hmutraliu  floating  at  an  elevation  of  two  or  three  yardi  i 
Ike  lemp.  rote  qnickly,  anil  It  raised,  p.m.  and  night.  10,  Fine  day,  with 
Gma  and  Ctrriurratiu  :  wet  and  atnnny  fore  part  of  night.  11,  FUr:  at  aon-aet 
« lofty  Bod  wide  spread  ffrmiw  in  the  H.  W. :  at  tn  p.  m,  a  bright  Aeotiiq;  atar 
(o  the  ff,!  B«HM  largie  flakes  of  moitt  aaow  in  tbe  ni^t. 

RESULTS. 
Wiodi  variable  and  moderaletill  after  the  fnll  mnon. 

^  Barometer:  Oreateat  beight 30-62  inebei. 

Leait  ; 99-iO 

Mean  of  the  period    80-886 

Thermometer:  Greatest  height , 56* 

Leait 17 

Mean  of  the  petiod SS-80 

Uean  of  the  Hygrometer  ....4 SS' 

Ratn 1-89  inch. 

Tbe  oiiD  fell  at  three  distinct  intervals,  and  chieSy  by  night,  incrcaiing  greatly 
each  lime  in  quantity  and  coatinnaoce, 

-      TorrBmiAii,  TtKlftk  Mmlk,  14,  1810.  L.  HOWARU. 

'  „,..,.,CiiO!;lc     . 
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THaRBOWETKlI, 

Bygr.    at 

Mie. 

Whrf. 

Mu. 

MiD. 

Med. 

Max. 

Hill. 

Med, 

9  a.m. 

Rain. 

13th  Mo. 

Du.  12 

S    W 

2900 

2fr65 

38-875 

47 

32 

39-5 

70 

•4« 

f 

13 

N  W 

29*35 

2900 

29175 

43 

28 

35-5 

76 

I* 

s  w 

!8'82 

28-53 

28-675 

47 

33 

40-0 

65 

•5i 

15 

w 

2938 

28-62 

29100 

41 

29 

350 

81 

16 

Var. 

29-49 

29-31 

29-400 

38 

32 

30-0 

97 

_ 

17 

Var. 

29-28 

29-29 

29-250 

49 

35 

42-0 

93 

-20 

IS 

N 

so-os 

39-28 

29-685 

44 

S3 

39-5 

70 

19 

N 

30-47 

3009 

30-280 

36 

25 

30-5 

74 

^ 

9 

20 

N    E 

38-47 

3035 

30-410 

32 

22 

37-0 

85 

21 

N 

30-35 

30-07 

30210 

28 

14 

21-0 

75 

22 

Var. 

30-15 

30-00 

30075 

31 

17 

240 

93 

23 

S    W 

30-00 

39-66 

29-830 

46 

32 

39-0 

83 

-10 

24 

2979 

39-53 

29-625 

48 

33 

40-5 

25 

2972 

2()-38 

29550 

48 

35 

415 

26 

29-42 

29-27 

59345 

50 

33 

41-5 

S» 

■37 

> 

37 

N  W 

29-78 

29-45 

29600 

43 

27 

35-0 

90 

28 

s  w 

29-40 

29-30 

29-350 

49 

32 

40-5 

64 

■18 

29 

w 

2991 

2940 

29-6*5 

42 

34 

38-0 

S3 

30 

S      E 

29-67 

3962 

29-645 

44 

37 

40-5 

99 

108 

31 
1817. 
l>t  Ma 

S    W 

29-67 

29-51 

29-590 

48 

39 

43-5 

88 

9 

Jan.] 

S 

29^35 

2930 

29-325 

48 

36 

42-0 

90 

■35 

2 

S    W 

;9-49 

294i 

^9-470 

44 

32 

380 

94 

-72 

3 

s 

29-63 

2900 

29-415 

48 

31 

39-5 

87 

0 

4 

w 

29-73 

29' IS 

29-425 

52 

36 

44-0 

72 

"76 

5 

w 

2973 

2952 

29-625 

44 

32 

38-0 

80 

-70 

fi 

s  w 

30-25 

2952 

29-885 

45 

33 

39-0 

65 

-14 

7 

N  W 

3042 

30-25 

30-335 

38 

22 

30-0 

90 

8 

N 

30-53 

30-43 

30-480 

30 

26 

28-0 

82 

9 

E 

30-58 
30-58 

30-53 

30555 

SO 

2i 

255 

93 

28-53 

29649 

52 

1+ 

36-10 

83 

76^ 

The  obierratioas  In  each  line  of  the  (able  apply  to  6  period  of  twenlv-foat 
baan,  beginning  at  9  A.  M.  on  the  day  indicated  in  Ibe  first  column.  A  dMb 
deootti,  that  the  reiult  it  iodnded  in  the  next  following  observation. 
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REMARKS. 

Tmlflh  ilmth.~\%,  A  wet  day  liritr  k  froity  alghl :  tbe  fore  part  at  this  sight 
aiidlent  Blonnof  nindfromlbeirmward,  (helMTimietermmgfbtf.  IS.  a.m.  Calm, 
with  alnrbid  sky :  about  noun  a  cl^p  of  (huDder,  followed  b'y  iaiiiehca«y  tweeping 
bail.  14.  Tiie  day  fine,  with  Cimtt!  after  dark,  the  sky  being  saddcoly  overcaat, 
the  wiod  rose  to  an  eiceauve  degiee  of  viqlcDCe,  with  rain :  the  barometer  bad 
fallen  since  noon  rapidly,  the  minimum  ^wbnH  i»  alio  the  lowest  point  for  the 
year)  occurred  very  early  in  the  lEorniDg  of  15,  During  the  slDna  in  the  night  I 
wa>  twice  (coaible  of  a  tremor  of  the  earth,  dittincl  from  the  effects  of  the  wind, 
and  latting  perhaps  a  quarter  of  a  mlnate.  Thia  I  fOBod  reaaiHi  to  atlribnle  to 
the  shock  of  electrical  discharges,  bi  I  fanud  it  had  thundered  twice  abuDt  th« 
time.     15.  a.m.   A  gale,  with  clouds:    the  day   fine,  and  wludy  aftefwardg. 

16.  Hoar  froit:  fair,  with  drmatratua  i  at  m|^t^  small  meteor  moTing  eastward. 

17.  a.  m.  Wet :  the  wind  S.  E.  18.  The  wind  pwsed  by  W.  to  N.,  and  gradiiaUj 
loee  to  a  moderate  gale:  a  few  dropi  about  noon.  19.  Wind  incllniDg  to  N,  E. 
B  iliff  breeze:  mow,  y.m.  part  of  which,  lay  on  the  ground.  SO.  A  brilliant 
evening  twilight,  which  was  reflected  by  haze  in  IheeoslsrD  sky.  88.  Clear,  sate 
•  little  arrDitrolui:  wind  gcnlle  and  variable.  83.  a.m.  Wind  riling,  the  air 
turbid  :  ileel  and  rain  followed,  with  a  windy  night.  SS.  Very  fine  day,  the 
barometer  nearly  quiescent  at  89-7S  till  evening :  at  night  the  wind  rose,  and  was 
bsisterous  to  8B,  on  which  day  much  rain,  id  sqaalli,  p.m.i  a  lunar  corona  at 
night.  87.  Nimbi :  the  sun  set  fiery  red,  and  mnch  enlai^  :  windy.  US.  Hoac 
ffoit:  ^ir  day:  night  very  lenpectuoDs,  with  rain  from  the  southward,  which 
began,  with  the  riie  of  the  barometer,  at  10  p.  ni.  £9.  Wind,  followed  by  Grru- 
cwnuliu,  and  a  calm  night.  30.  A  very  wet  day  and  uigbL  31.  Miity :  little 
wiad. 

ISIT.     fVr((ilfi>ntA.—l,  Windy:  wH,p.m.     8.  Fair:  at  fl*e,  p.  m.  hygr.  65°^  ' 
»nd  tbe  moon  yellow :  nolwiihBtandlDg  tbeie  indications,  there  fell  much  raio  and 
w  after  it  in  tbe  night.    3.  Fair  day,  save  a  slight  shower:  the  night  (after 


RESULTS. 

Barontetei:  &ea(e)t height , 30-5S)iichei{ 

Least SS-53iDchei( 

Mean  of  the  period    89-649  inchei. 

Thermometer  i  Greatest  height 6£^ 

Least 14" 

Mean  of  the  period Se'lO" 

Meaa  of  the  hygrometer 83= 

Rain  5-61  ioche*. 

The  wind,  though  chiefly  nnlerly,  hat  been  very  variable  in  direqtioD,  and 
equally  so  in  force  {  prcseuling  a  succcMion  of  heavy  galfs,  with  intervals  of  frost 
and  rain.  This  euormooi  quantity  of  rain  being  fieicc  as  mnch  as  ujCAlly  Cvustilule* 
a  met  ntsoH  in  this  part  of  the  island,  had  the  nsiial  elTnl  of  inundaliug  the  country 
to  a  great  extent,  especially  when  met  by  the  spring  tide  after  the  full.  By  a 
mark  (irescrved  at  the  Laboratory,  however,  I  find  that  is  tbe  Inundation  of  180V 
the  river  Lea  roie  15  inches  higher  than  on  tlM  preseut  occaiiqa. 

TotMhbau,  Fini  Unnti,  )8,  1817.  L.  HOWARD. 
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PHILOSOPHY. 


MARCH,    1817. 


On  Canal  hevek.    By  SBmuel  GaltoD,.  Esq.  F.R.S. 
,     .  [With  Three  Plates.] 

(To  Dr.  TbomsonO 
SIR,  Bfnn^JLuH,  Dtt^  31,  1S16. 

It  pccurred  to  me  several  yeart  ago  thai  the  lockage  of  canals, 
'and  their  plans  and  sectiobs,  woald  affi)rdtheniea[iiof  ascettaioing,  "^ 
with  a  considerable  degree  of  comparative  precision,  the  relative 
height  or  level  of  all  tht  places  imtnediately  litaated  upon  those 
canals  which  communicate  with  one  another;  and  that,  in  cooae.- 

Suence,  a  number  of  &ifd  points  wpuld  be  obtained,  from  which 
i^irelatiTe  level  of  any  objects  in-  the  vicinity  of  those  canals 
might  be  ntore  conveniently  measured. 

Being  ^oasE^A  of  several  |dans  and  surveys  <A  canals,    and 
havH^  access  to  a  still  superior  coUectioQ  made  by  tlie  direction  of 
a  canal  committee,  of  which  I  am  a  member,  I  have  made  sections  i 
of  most  of  the  canals  in  tlie  kingdom. 

In  connecting  these  sections,  I  observed,  with  some  surprise, 
that  the  Tiiames  at  Brentford  a^^ared  to  be  nearly  H  feet  lower 
than  the  junction  of  the  Duke  of  Bridgewster's  Canal  with  the 
Mersey,  at  Runcorn.  Hence  I  concluded  that  there  must  be;  an 
error  "in  the  surveys,  or  that  the  levels  of  the  German  Ocean,  and 
oi  the  Irish  Channel,  are  very  different.  In  your  Annals  this  fact 
is  stated.  I  shall,  therefore,  with  great  pleasure,  send  to  you  some 
of  th^Ians  and  sections  which  I  have  taken. 

1.  TTie  first,  which  I  inclose,  is  a  sync^ic  view  of  the  principal 
canals  in  England,  in  reference  to  their  length  only,    (PI.  LXII.) 
Vol.  IX.  N°  III.  M 
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2.  A  synoptic  view  of  the  rise  anil  full  of  several  canals  in  con- 
nexion, without  8oy  regard  to  their  respective  length,  which  the 
first  chart  will  .iww.     (Wale  J.XJII.) 

3.  A  section  of  the  canal  communication  from  tlie  Mersey  at 
Runcorn,  to  the  Thames  at  Brentford,  showing  both  the  length 
and  the  lockage.     (Plate  LXIV.) 

In  the  second  chart  I  have  taken  as  zero  the  summit  of  the 
Birmiogham  C&nal,  which  is  at  Smethwick,  about  three  miles  from 
Birmingham,  and  continues  tfa  Wolverhampton.  This  point  is 
chosen  on  account  of  the  central  situation  of  the  Birmingham 
Canal,  its  connexion  with  other  canals,  the  height  of  the  summit, 
and  because  the  water  from  that  summit  falls,  part  of  it  into  the 
Irish  Chftnnel,  and  part  into  the  German  Ocean. 

The  authority  on  which  the  rise  and  iiillt  ot  the  several  canals  are 
taken  is  stated,  that  any  correction,  if  requisite,  may  be  made 
with  greater  facility. 

Amongst  the  documents  which  have  been  consulled  are — 
Smeaton's  Canal  Reports  j  General  History  of  Canals,  by  John 
Phillips,  1803;  Carey's  Navigable  Canals  of  Great  Britain; 
A.  Smith's  Map  of  Canals,  1815  ;  Jos.  Plymley's  Agricultural 
Report  of  Shropshire,  in  which  the  article  of  Canals  was  furnished 
by  Thomas  Telford;  £ees'B  Cyclopedia,  article  Canals,  1S05; 
Sutcliffe  on  Canals,  1816;  a  great  variety  of  surveys  and  plans  of 
canals;  private  «)rrespondence,  and  official  information. 

If  observations  were  made  with  Sir  Henry  Englefield's  baro- 
meter, at  various  situations,  on  different  canals,  on  ilie  same  days, 
wz.  on  March  31,  June  30,  Sept.  30,  and  I>ec.  31,  and  at  the 
same  time,  would  not  ihey  afford  some  confirmation  of  these 
surveys,  •r  lead  to  some  further  investigation  ? 

Information  on  the  following  heads  is  among  the  desiderata  on 
this  subject : — 

1.  The  level  of  the  siU'oJ  the  lock  of  the  Grand  Junction  Canal 
at  Brentford  (in  reference  to  the  summit  at  Tring),  instead  of  the 
present  reference  to  high  water  mark  in  the  Thames, 

2.  The  level  of  the  sill  of  the  lock  of  the  Duke  of  Brilgewater's 
Canal  at  RunciH-nr  where  It  joins  the  Mersey,  ip  reference,  to  the 
sill  of  George's  Dock  at  Liverpool  ;  and  the  level  of  the  sill  of 
George's  Dock,  in  reference  to  the  surface  of  the  water  in  the  basin 
of  the  Leeds  and  Liveipool  Canal  at  Liverpool.  This  would  furnish 
a  series  of  levels  from  London  to  the  River  Aire,  at  Leeds;  and 
give  fixed  paints  more  certpm  than  any  which  refer  to  the  tides; 
and  at  tlie  same  time  would  afford  the  means  of  adveiting  to  the 
high  and  low  water  marks  as  a  secondary  and  additional  reference. 

3.  The  rise  of  the  Thames  from  the  sill  of  the  lock  at  Brentford 
to  the  River  Kennet  near  Reading,  and  from  thence  *o  the  sill  of  the 
lock'  of  the  Kciinet  and  Avon  Canal  at  Newhufy.  -  This  would 
connect  the  Kennet  and  Avon,  the  Wills  and  Berks,  the  Thames 
and  Severn,  and  the  Somerset  Coal  Canals. 
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4.  The  fise  of  the  Severn  from  StoBrport  to  Shrewsbuty,  to 
connect  the  Ellesmere,  the  Montgomeryshire,  and  the  Chester 
Canals. 

5.  The  dif&rence  of  level  between  the  Lancaster,  and  the  Leeds 
and  Liverpool  canals,  where  they  intersect  each  other,  which  seems 
to  be  about  two  miles  north  of  West  Houghton. 

6.  The  fall  of  the  River  Aire  from  Leeds  to  the  sea. 
7<  The  fall  of  the  Thames  from  Bremfprd  to  the  sea. 

8.  The  fall  of  the  Severn  from  the  sill  of  the  canal  lock  at 
Worcester,  to  the  Avon  at  Tewkesbury,  thence  to  Gloucester,  and 
frotn  Gloucester  to  the  sea. 

9.  The  fall  of  the  Avon  from  the  Kennet  and  Avon  Canal  lock 
at  Bath  to  Bristol  Bridpe,  and  thence  to  the  Severn. 

10.  The  fall  of  the  River  Men  where  it  joins  a  branch  of  the 
Grand  Junction  Canal  at  Nonbampton,  to  Fetcrbordugh,  fmd  from 
thence  to  the  sea. 

1 1.  If  in  the  reply  to  the  6lb,  7th,  8tb,  9th,  and  lOtb  inquiries, 
a  reference  were  made  Xo  fired  points,  contiguous  to  those  estimated 
to  be  the  high  and  low  water  n^arks,  it  woutd  afford  as  great  aa 
approximation  to  accuracy  as  circumstances  will  admit;  and  pro- 
bably the  barometrical  admeasurement,  conducted  with  all  the 
proper  precautions,  may  be  the  most  easily  adopted  in  most  of  theae 
cases. 

12.  Mr.  Rennie,  in  a  plan  surveyed  under  his  direction  by  Mr, 
Crossl«y  in  1791)  states  the  lockage  of  the  Rochdale  Canal  to  be  on 
die  east  side  275  feet,  and  on  the  west  438^  feet;  and  Mr.  Sut- 
cliffe,  in  his  Treatise  on  Canals,  says,  rise  on  the  east  side  358 
feet,  fall  on  the  west  521  feet.  Does  this  difference  arise  from  the 
lockage  of  the  canal  having  been  increased,  to  avoid  a  tunnel  or 
deep  eutting  at  the  summit  ? 

I  am,  Sir,  yours  very  respectfully, 

Samckl  Galton. 

Reference  to  the  Chart  of  a  Synoptic  View  of  the  Levels  of  18 
Canais,  in  Reference  to  the  Summit  of  the  Birmir^kam  Canal  : 
-■  to  which  is  added  the  Authority  of  each  Survey. 


I.  The  StHflordahire  and  Worcnlenbir?  Canal 
CcnnmeDceg  in  (be  River  Seicrn  at  Stnarpon,  uoiln 
w'ltb  the  Stourbridge  CaDal  at  BlnurlDn,  with  (be 
Birmingham  Caaal  at  Aaihcrlef,  and  falli  intathe 
Gnjsi  Trunt  Canalfit  Uejwnod,  Staffotdshii 

Rise  from  Stonrporl  to  Aiitherle; 

Fall  fromlhence  to  BejHOod 

TdUI., 

(From  Gary's  Canal  Plani,  aatined  b; 
from  tbe  Company')  cltrk.) 
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[Maecb, 


Feet 

a. 
InchM 

Feel 

Inehe. 

Caaal,  U  Antberiey,  MBuecd  with  the  Wjrln  and 

Dudley  Caosl  at  Tipioo  Green,  ibe  Woreetlcr  CansI 
at  BiminiteM,  lh«  C»iaHrj  Camil  at  Faidey,  and 

Canal  at  WtiittiBflan  Brook. 

FUltoFkackyandWUUlactMiBrouk 

139 

Oi 

S64 

m 

Total 

132 

Ok 

864    1     iOi 

The  IMfbetk  Biaicb  join>  the  Warwick  Can 

fl6 

H 

36 

3* 

(From  a  mTrej  b;  T.  Bago'i  •Drrefor,  Binning 
ham,  1914.) 

in.  TbeCofulrr  Canal  comBontci  In  the  Blr- 
nWiaia  Canal  at  F^eley,  JoUn  tbe  Oiford  Canal 

C><«nlt7. 

Tfce    detached  part  pr«ceed>  fron.   Wbiuincton 
■rook  tDlbaCbwd  Trunk  Catial  at  Ft«dl*7  Heath, 
mt  ii  lorel. 

pwi/.elerkatFaaelej.) 

tV.  Tbe  Oxford  Canal  commences  in  Otf  Corealr; 
Canal  at  LoDgFord,  joini  the  Warwick  and  Naptoa 
Canal  at  Napton,  the  Grand  Junction  Canal  near 

Mil  Into  the  River  liii  at  OiTord. 

74 

U 

195 

Si 

Total 

« 

U 

I9S 

H 

(From  the  clerk  to  the  Companj.) 

Oxford  Canal  nedr  Brannslon,  proceedi  to  Braiin»- 
toD,  and  unite)  with  the  Grud  Union  Canal  near 
Lddk  Bnrkby,  froa  thence  It  paim  on  to  WaWrr- 
loa,  toTring,  udfaliiiMo  the  Thamei  at  Brent- 
Rite  fron  the  Oiford  Caaal  to  baonrto*    .... 

36 
■57 

0 
6 

137 
395 

0 

Total 

las 

e 

533 

6 

94 

0 

118 

NortbamptoD  ditto  to  the  Rirer  Nen  falli 

0' 
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Feet 

a. 
Incbei 

Feet  1  Inches 

n 

0 
3 

M 

Sl« 

PaddlDglon  Branch,  l(v*l. 

near  Swarkatooe,  the  detached  part  ef  the  Cwenlfj 
Canal  at  Fradley  Heath,  Ihe  Staffonbhire  and  Wor^ 

waler'i  Canal  at  Preston  Brook. 

3M 

T««a 

S]« 

3 

3S« 

8 

The  Uttonter  Bmach  ritti,  M  Stanlcj  Mom  . . 

15 

0 

198 

Total J 

15 

0 

IBS 

10 

(Plan  beloagliB  to  the  Gnnd  Tmk  Canal  C«m- 
pany.). 

VII.   The    Duke  of    Bridnmter'i   Canal   com- 

tbe  Grand  Trmk  Canal  at  Preiloa  Brook,  aid  falli 
into  the  BiTer  tttney  at  Raacoro. 

FUl  from  PmtoD  Brook  to  RoDcom    

84 

0 

Branch  to  Leigh,  level. 
(From  Oay'i  Canal  Plans.) 

VIII.    The  Worcester   Canal   departa  frMi  the 

Ihe  Dadlej  Canal  Branch  at  Selly  Oak,  the  BIrat 
ford  Canal  at  KinnnoHon,  and  falls  into  the  RiTcr 
Beren.  at  Diglls,  near  Worcttter. 

4!8 

(FVom  the  Canal  Conpany'B  clerk.) 

IX.  The  Slmiford  Canal  conawncn  ia  the  War- 
enter  Canal  at  Klnnnorlon,  Jstn*  ibe  Warwick 
Canal  by  a  iharl  le«el  hrand|  from  Kinpwood,  and 

Fall  from  Kinpnorlon  to  Ihe  bed  of  the  Avon. . 

81 

■<FroBi  the  cjerk  lo  Ibe  Company.) 
Oaaal  At  mack  Mpt. 
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[March, 


Feel 

Inchei 

Feel 

LL. 

IncbM 

Fall  from  TlploD  Green  (o  Black  Delpb 

48 

0 

no 

0 

A  bnnch  to  the  Worcnlir  Cuial  ki  Silly  Oak 

,  (From  Q^'a  Cuwl  Flut.) 

XI.   The   Stourbridge  Canri  leares  the  Dudlej 
Canal  ai  Black  Delph,  and  falli  into  tbe  Stafford 

Fall  froni  Black  Delph  to  StoDitaa       . 

182 

«4 

(From  the  clerk  to  the  Dudley  Canal  Company.) 

mences  in  (he  Digbelh   Branch  of  the  Bimingham 
Canal  al  Bigbtth,  i>  joined  by  a  .hort  cm  fro^  Ihr 
SCralfard  Canal  al  Kinnvood,  bT  ibc  Watwick  and 

Warwick. 

188 

Fall  to  Warwick 

0 

Total ,,, 

«S 

0 

188 

0 

(From  tbe  clerk  to  Ihe  Coapauj.) 

Xl'll.  The  Warwick  and  Naptoa  Caoal  bruicbes 

Warwick,    and   proceedi    to  the  0»lbrd    Canal   at 
KautoD  OD  the  Hill. 

140 

8* 

14 

0 

Total 

14« 

8* 

14 

0 

(Compared  with  (he  route  by  Coventry.) 

60 

3 

T5 

FalltoFoilon 

0 

Total 

56 

3 

15 

0 

(From  N.  and  P.  Oilea,  inrveyorf.) 

XV.  The  VnioD  Canal  connects  with  tbe  Grand 
Union  Canal  al  Fozlon,  and  falli  into  the  Leiceiter 
naTinalionatWeslbTidge,  Leicester. 

160 

0 

(From  B.  Betan,  engineer.) 

Leicoler  to  Thrinjiton  Bridge,  JoiDing  in  in  courBi 
the  Melton  Mowbray  Navigation,  and  the  Longh- 
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Feet 

Incbn 

Feet 

laeiM 

185 

0 

60 

RiM  (query  if  not  by  a  rail  rnad)  la  Thriojilon 

Total 

18S 

0 

50 

0 

(Fron.  a  plu  by  C.  8to?el«y,  1790.    The  riie  of 
<he  railway  from  a  lurrey  in  1785,  beloDginK  to  the 
Birmingbam  Canal  Campany.) 

4nto  the  River  Trent  al  Sawley. 
Fall  

140 

- 
0 

41 

XVIII.    The  Ashby-de-la-ZoPch  Canal  depart. 
Derbyihire. 

84 

Fall  to  Ticknall 

0 

Total 

\  (From  a  plan  by  Whilwarth  and  Snitta,  1T9S.) 

140 

0 

84 

0 

REFERENCE  TO    PLATE   LXIV. 


Thence  to  Faidej  ha  part  of  tEie  Biroiiigliani  Cajial. 


Nnmber 

Length. 

Rise. 

of 

Lock!. 

M.    F, 

Ft. 

Tn. 

FL   In. 

Freilon  Brook,  per  Duke  of  Briilge- 

ea    7 

%-i» 

"s 

800    1 

Fradley  Healh,  per  Grnnd  Tranh.... 

58 

Fazeley,  per  Coientry  and  Birmins- 

91        ] 

flfi 

]* 

Bankesbory  Lock,  per  CoTenlry.... 

13 

83      7 

If) 

3 

'^li:^::.T:.'!T] "  «} 

»3      1 

Bteatford 8    ij 

Total 

esi    4 

J18 

U 

738    7 
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From  BuU'i  Bridge  to  PaddiDglan  TTfaarf,  IS^  milei,  and  level. 
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itNXUAL    RESULTS. 
Baromeler. 

Inches.  Wlall. 

Highest  obKrvatloD,  Not.  30 3078  N  Iff   E, 

LoweMdiUo,  Feb.  7    S8-8e  ....       N.  E. 

Graatot  rarlmtiiM  in  £4  hmin,  Dec,  19  . .     0-86 
Animal  mesa  baranetrical  preMnre S9-S3T 

Thermotneler. 

Willi: 

Htgbat  obtemtion,  Jniie85 78"  ....  W.  by  N, 

Lownl  dillo,  Feb,  9   8    ....      N.fe. 

Greatnt  rariatiun  in  S4  bours,  Jouc  IS  . .  96 
Annual  mean  (emperalDre 47*35 

'      Winds. 

nam. 


iVeather. 

Dagt. 

A  clear  sky  S3 

tine,  clandy,  fogEy,  &c 180 

KalD.  bail,  (naw.  Ac 133 


Evaporation. 

lucka. 

Greatnt  quaDlitjr,  ia  July 4'5S 

SoiBlletl ditto,  ioDecember 0-47 

Tola!  quanlilj  far  Ibejear es-5S 

Ram, 

lMke$. 

GreMol  quantity,  la  Jul;   5-13 

BnnDm  dilta,  inJane 1-86 

Total  qoulity  for  the  year 32-55 

Explanation  of  the  Tahle. 
The  barometer  ig  hung  in  the  Obserratory,  about  30  feet  above 
the  level  of  the  sea :  and  the  tbermoineter,  on  Six's  construction^ 
is  placed  ia  a  nwthern  aspect,  out  of  the  sun's  rays,  12  feet  above 
the  garden  ground.  The  pluriamefer  stands  clear  of  all  obstruc- 
tions on  the  top  of  the  Observatory,  which  is  about  22  feet  above 
the  garden  ground.  The  chasm  in  January,  February,  and  March, 
of  the-  mean  of  the  thermometer  at  eight,  two,  and  eight  o'clock 
in  the  day,  is  owing  to  the  observations  not  having  been  lalten  regu- 
larly during  that  period  :  but  this  does  not  aSect  (he  annual  mean 
temperature.    For  brevity's  sake,  the  four  cardinal-points  only  are 
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put  dowD  in  the  tab)e  to  show  the  direction  of  the  prevailing  winds ; 
and  the  number  of  days  w)iich  the  winds  have  blown  from  each 
quarter  in  each  month  are  selected  with  tolerable  accuracy  from  our 
monthly  journals.  The  53  days  denominated  a  clear  sky,  are  those 
in  which  the  sun  has  shone  forth  in  all  his  splendour,  without  any 
apparent  cloud;  the  180  fine,  cloudy,  &c.  are  those  in  whicij 
different  modifications  of  cloud  have  presented  themselves  to  the 
observer,  so  as  frequently  to  intercept  the  rays  of  the  sun:  and  the 
133  rainy  days  are  those  in  which  rain  has  fullen,  and  that  more 
than  the  ■y^'Cti  part  of  an  inch  in  deptli  in  the  space  of  24  hours : 
it  should,  however,  be  remarked,  that  many  of  this  number  hare 
turned  out  fair  and  cloudy  days. 


On  the   Chemical   Compounds  of  Axate  and  Oxygen :   and   on 
Ammonia.     By  John  Dalton. 

(Read  before  the  Literary  and  Philosophical  Society  of  Manchester, 
Oct.  18,  and  Dec.  27,  1816.) 

Azote  and  oxygen  are  two  of  the  most  important  chemical 
elements  with  which  we  are  acquainted.  In  their  most  simple  stale 
they  are  exhibited  to  us  in  the  form  of  elastic  fluid;,  and  possess 
various  highly  interesting  properties,  which  may  be  seen  in  the 
elementary  books  of  chemistry,  and  which  it  is  not  my  present 
business  to  enumerate.  These  two  elastic  fluids  may  be  mixed 
together  in  any  proportion,  and  soon  become  mutually  diffused 
through  each  other  without  manifesting  any  mark  of  chemical 
union,  except  the  simple  circumstance  of  uniform  diffusion.  Mixed 
in  the  proportion  of  100  measures  of  azote  to  26^  of  oxygen,  they 
constitute  the  principal  part  of  that  great  and  voluminous  mass  of 
elastic  fluids — the  earth's  atmosphere.  Lavoisier  first  demonstrated 
the  constituents  of  the  atmosphere  about  SO  years  ago.  He  docs 
not  seem  to  have  had  a  clear  idea  of  the  kind  of  union  between  the 
two  elements ;  for  he  uses  the  terms  combination  and  mixture  in- 
differently when  speaking  of  the  constitution  of  the  atibosphere ; 
thus,  he  mentions  "  the  mutual  adhesion  of  the  two  constituent 
parts  of  the  atmosphere;  "  and  "  there  still  remains  a  portion  of 
respirable  air  united  to  the  azote  which  the  mercury  cannot  sepa- 
rate," &c.  (Elements  of  Chemistry,  English  translation,  fourth 
edit,  p,  86,}  This  language  plainly  indicates  chemical  union. 
In  another  place  he  says,  *■  the  azotic  gas  may  be  procured  from 
atmospheric  air  by  absorbing  the  oxygen  gas  which  is  mixed  with 
it,  by  means  of  a  solution  of  sulphuret  of  potash,"  &c.  (P.  366.) 
In  the  table  of  binary  combinations  of  azote  with  simple  substances 
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(p.  264)  DO  mentioD  is  made  of  atmospheric  air  being  one  of  those 
combioations.  These  last  observations  plainly  suggest  the  idea  of 
simple  mixture. 

SooD  aiter  Lavoisier's  work  the  popular  Elements  of  Chemistry 
by  Chaptal  were  published.  This  author  has  a  section  "on  the 
mixture  of  nitrogen  and  oxygen  gas,  or  of  atmospheric  air; "  and 
he  seems  every  where  to  consider  it  as  a  imxiure,  in  the  commoa 
sense  of  the  word. 

Id  1800,  Mr.  (now  Sir  Humphry)  Davy  published  his  valuable 
researches  relating  to  nitrous  oxide,  &c.  in  which  the  several  c<»n- 
pounds  of  azote  and  oxygen  were  ably  investigated,  the  results  of 
which  we  shall  have  to  mention  in  the  sequel.  Mr.  Davy  was  in- 
dined  to  consider  atmospheric  air  as  "  the  least  intimate  of  the 
combinations  of  oxygf  n  and  nitrogen,"  and  observes,  "  that  the 
oxygen  and  nitrogen  of  the  atmosphere  exist  in  chemical  union 
appears  almost  demonstrable  from  the  following  evidences  ; — 

"  1.  The  equable  diffusion  of  oxygen  and  nitrogen  through 
every  part  of  the  atmosphere ;  which  can  hardly  he  supposed  to 
depend  on  any  other  cause  than  an  affinity  between  these  prin- 
dples. 

"  2.  The  difference  between  the  specific  gravity  of  atmospheric 
air  and  a  mixture  of  27  parts  oxygen  and  73  nitrogen,  as  found  by 
calculatipn ;  a  difference  apparently  owing  to  expansion  in  conse- 
quence of  combination, 

"  3.  The  conversion  of  nitrous  oxide  into  nitrous  acid,  and  a 
gas  analogous  to  common  air  by  ignition. 

"  4.  The  solubility  of  atmospheric  -air  unde compounded  in 
water." 

I  may  observe  here  that  the  last  three  evidences,  though  plausible 
at  the  time,  have  since  been  shown  to  be  without  solidity. 

In  1802  my  essays  on  the  constitution  of  mixed'gases  were  pub- 
lished, coniiuning  an  hypothesis  to  explain  the  uniform  diffusion  of 
gases  by  mechanical  means ;  on  this  principle  the  atmosphere  was 
of  course  considered  as  a  mixture,  and  not  a  combination  of  its 
elements. 

Soon  after  this,  Bertbollet,  in  his  researches  into  the  laws  of 
chemical  ailinity,  announced  a  new  explanation  of  the  phenomena 
of  mixed  gases.  According  to  this  eminent  chemist,  there  are 
two  species  of  affinity ;  the  one  strong,  the  other  weak ;  the  strong 
affinity  makes  bodies  combine ;  the  weak  one  only  serves  to  diffiise 
them  through  each  other  without  producing  condensation  of 
volume ;  its  effects  may  be  called  solution  or  dhsolutiiat.  Of  this 
kind,  he  conceives,  is  the  mutual  action  of  gases  that  do  not  com- 
bine, and  that  it  operates  just  the  .same  upon  gases  inclined  to  com- 
bination or  not ;  thus  a  mixture  of  carbonic  acid  and  hydrogen  is 
subject  to  this  weak  or  slight  affinity  just  as  much  as  one  of  oxygen 
and  hydrogen.  Something  similar  to  this  is  maintained  by  Mr. 
Murray  in  his  Elements  of  Chemistry  (1806),  and  by  Dr.  Thomson 
io  the  third  edition  of  his  Chembtry  (1807).    Mr.  Gough  wrote 
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tfro  essays  in  the  Manchester  Memoin  (vol.  i.  second  series,  1 805}, 
and  soma  easayt  in  NicbolsonX  Journal  (vol.  viii.  ix.  x.  1804-5), 
all  of  which  were  intended  to  support  the  opinion  of  atmospberie 
sir  being  a  chemical  compound.  The  last  mentioned  author  does 
not  avail  himself  of  the  tno  afBoities,  the  strong  and  the  weak*  in 
order  to  explain  the  phenomeaa  ai  mixed  gases. 

1  hare  animadverted  upon  the  opinions  of  some  of  these  authors 
in  the  above  volumes  of  the  Journal,  and  more  particularly  id  the 
iSrst  part  of  my  chemistry  { 1 808),  in  which  I  have  materially  modi- 
fied the  mechanical  hypotheus  of  mixed  gases  first  pnblnhed  in 
1802.  Since  1808  there  has  not,  to  toy  knowledge,  been  mocb 
written  on  the  lutgect  of  mixed  gases. 

Sir  Humphry  Dary'a  Elements  of  Chemical  Philosophy  appeared 
in  1 B  ]  2 ;  and  it  might  have  been  presumed,  from  the  great  progres* 
made  in  chemis^  within  the  last  few  yean,  that  some  addition 
would  have  been  made  to  our  knowledge  of  the  constitutioD  of  the 
atmosphere  since  his  Researches  published  in  1800;  but  1  find  do 
allusion  to  his  before-mentioned  notiiMi  of  the  air  being  a  cbemical 
compound  of  azote  and  oxygen,  en:  to  the  evidences  <A  it.  At 
p.  231,  it  is  observed,  that  "  if  four  parts  of  azote  be  mixed  with 
about  one  part  of  pure  oxygen  gas,  they  constitule  a  mixture  re- 
sembling exactly  atmospheric  air} "  and  as  no  mention  b  made  of 
atmospheric  air,  when  treating  of  the  compounds  of  asotc  »>d 
oxygen,  it  seems  to  be  tacitly  implied  that  this  authw  no  longer 
considers  atmospheric  air  as  a  chemical  compound. 

Dr.  Henry  introduces  tl>e  subject  of  atmospheric  air  into  hiv 
Cliemistiy  as  fUlows :  "  The  air  of  our  atmosphere,  it  a{^>ears, 
from  the  &cts  stated  in  the  preceding  section,  is  a  mixture,  or  pos> 
■ibiy  a  comlunatioo,  of  two  diSerent  gasesj  viz.  oxygen  gas  and 
azotic  gas." 

Lattly,  Gay-Iiussac  has  recently  written  an  essay  on  the  com- 
pounds of  azote  and  oxygen,  amongst  which  be  has  not  mentimed 
atmospheric  air. 

These  observations  seem  to  show  that  the  opinions  of  philosophers 
are  far  from  being  uniform  in  regard  to  the  nature  t^  mixed  gaaes 
in  general,  and  of  the  atmosphere  in  particular.  Indeed,  it  is 
difficult  to  ascertain  what  is  the  most  prevailing  opinion.  In  1807 
Dr.  Thomson  made  the  following  obeervatioa :  "  Mr.  Dalton  ctni- 
siders  air  as  merely  a  mechanical  mixtive  of  the  two  gases  of  whidi 
it  is  composed.  But  all  other  chemists  coosider  it  as  a  die- 
mical  compound,"  (Chemistry,  iv.  68.)  Whereas  a  writer  in  the 
Atmais  of  Philosophy  (1816)  observes,  that  "  diemists  do  not 
appear  to  have  considered  atmospheric  air  in  the  light  of  a  oom- 
fXHind  formed  upon  chemical  principles,  or  at  least  little  Mress  has 
been  htid  on  this  drcumstaoce." 

Whatever  may  he  the  ultimate  ofunion  of  chemists  respecdog 
the  infinite  variety  of  mixtures  of  azote  and  oxygen,  it  is  dear,  I 
think,  that  they  never  can  be  classed  as  compounds  of  azote  and 
oxygen,  along  with  nitrous  oxide,  nitrous  gas,  &c.  which  possess 
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such  peculiarly  dbliogvishiog  features  of  chemical  cotapoands.  I 
shall,  therefore,  dismiss  the  subject  of  atmospherical  air,  and  pro- 
ceed to  the  acknowledged  compovods  of  azote  aod  oxy^n. 

It  niBT  be  )>roper  to  Mate  bare  that  the  object  I  have  in  view  ia  an 
inquiry  uiM  the  proportioDS  in  which  the  two  elemcDts,  azote  and 
oxygen,  are  found  united  in  tbe  difierent  compounds,  rather  than 
to  exhibit  the  physical  properties  of  those  ctHnpounds,  most  tA 
which  are  copiously  detailed  in  elem^tary  IxxJcs,  and  to  which  I 
have  little  new  to  add. 

Four  compounds  of  azote  and  oxygen  have  been  long  known  and 
recognized  by  dtemirts,  vix.  m^ous  oxide,  minus  gas,  mtrotu 
acidt  and  ntiric  acid :  to  diese  I  allonpted,  in  180S,  to  add  an- 
other, wluchl  denominated  oxymtric  mid.  Siace  that  time  addi- 
tional Ubour  has  been  bestowed  on  these  compounds,  by  Gay* 
Lussac,  publidied  in  the  second  volume  of  tbe  Mem.  d'Arcueil, 
1809;  1^  Davy,  published  in  1812;  again  by  Gay^Lussac  in  the 
Ann,  de  Chim.  IdIG;  and  my  own  further  experience  ubcc  tbe 
puUication  of  tfie  second  part  of  my  Chemtttry  in  1810,  which 
has  not  yet  been  published.  On  these  1  shall  now  remark  according 
to  the  Older  of  time.- 

In  tbe  year  180B  Gay-Lussacsuggested  a  new  idea  on  the  com- 
UnatioQ  of  gaseous  bodies,  viz.  that  <xie  measure  or  volume  of  one 
gas  combines  with  one  of  another,  or  with  two,  three,  &c.  or  some 
small  whole  number ;  an  idea  evidently  agreeing  wit|i  the  atomic 
system  in  regM^  to  a  body's  combining  with  multiples  of  another, 
but  having  no  cwinexioa  with  it  in  regard  to  the  relation  of  the 
original  two  volnmea.  This  idea,  it  was  expected,  would  derive 
si^p<Ht  from  the  multi&rions  gaseous  compounds  of  azote  and 
(ntygen.  Those  of  nitrous  gas  and  oxygen  were,  at  first  view,  some- 
what averse  to  tbe  new  theory;  for  it  had  been  proved,  in  the 
opinion  of  some,  that  oxygen  combines  with  nitrous  gas  in  the  pro- 
portioo  of  me  volume  of  the  former  to  1*3  nearly  of  the  latter  as  a 
minimum,  and  to  H-G  volumes  as  a  maximum,  and  further  that 
there  was  no  very  definite  or  marked  intermediate  point  which  could 
be  held  as  striking  or  peculiar ;  in  short,  that  one  volume  of  oxygen 
might  be  combined  with  any  intermediate  proportion  we  pleased  of 
nitrous  gas  between  I'S  and  3 '6;  but  that  there  were  limits  not  to 
be  exceeded  by  any  known  means.  A  very  timely  discovery  of  a 
new  eudiiHDeter  by  Gay-Lussac  completely  removed  these  difficul- 
ties, and  most  admirably  supported  his  hypothesis.  By  means  of  it 
be  demonstrated  that  one  measure  of  oxygen  always  combines  with 
two  of  nitrous  gas,  and  in  no  case  with  less,  when  the  oxygen  is 
in  excess,  and-forms  nitrie  acidi  and  combines  with  three  measures 
of  nitrous  gas,  and  in  no  ease  with  more,  when  this  last  is  in 
excen,  and  forms  ntirotu  ocirf.  These  conclusions,  if  true,  would 
hawe  annulled  the  multiplied  Isbotirs  of  all  his  predecessors  in  this 
department  of  science ;  but  the  experiments  on  which  they  are 
fottnded  have  not  succeeded  with  any  one  eb^  and  have  recently 
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been  entirely  abandoned  by  their  author,  as  will  be  seen  in  the 
sequel. 

Mr,  Davy,  in  his  Researches  in  180O,  published  the  result  of  an 
interesting  experiment  on  the  combination  «f  oxygen  and  nitrous 
gas,  the  former  being  in  excess,  in  a  receiver  previously  exhausted. 
He  found  that  one  measure  of  oxygen  united  in  these  circumstances 
to  nearly  2-2  of  nitrous  gas.  In  1810  I  published  the  results  of 
eight  similar  experiment,  made  by  varying  the  ratios  of  oxygen 
and  nitrous  gas  so  as  to  have  each  of  them  more  or  less  in  excess. 
By  this  method  1  found  that  the  union  of  oxygen  and  nitrous  gas 
was  subject  to  great  vicissitudes  as  well  ns  in  eudiometiic  tubes. 
One  measure  of  oxygen  united  with  1  ■44  nitrous  gas  as  a  minimum, 
and  with  2*29  as  a  maximum,  in  these  eight  experiments. 

Sir  Humphry  Davy  in  1812  gives  an  account  of  repeated  expe- 
riments on  the  combinations  of  oxygen  and  nitrous  gas  in  exhausted 
vessels,  tliough  the  particulars  are  not  detailed ;  from  which  he 
infers  that  the  acid  obtained  from  mixtures  of  nitrous  and  oxygen 
gas  over  water  is  never  saturated  with  oxygen,  and  that  the  true 
nitric  acid  consists  of  one  measure  oxygen  and  1^  nitrous  gas  (that 
is,  1'5  oxygen  and  two  nitrous] ;  he  further  infers  that  one  volume 
oxygen  and  two  nitrous  gas  constitute  l-J.  volume  of  vitroits  acid  gas. 
He  allows  that  one  measure  oxygen  unites  in  certain  circumstances 
with  from  two  to  three  measures  of  nitrous  gas ;  but  has  given  no 
name  to  this  last  compound.  The  limits  of  combination  he  con- 
eiders  as  one  oxygen  to  l^-  nitrous  as  a  minimum,  and  to  three 
nitrous  as  a  maximum,  lliis,  as  may  be  seen,  agrees  nearly  with 
my  previous  determination;  but  differs  materially  from  Gay-Lussac's 
as  far  as  regards  the  minimum  of  nitrous  gas.  One  of  the  above 
observaUoDs  of  Davy  appears  (o  me  important,  and,  as  far  as  I 
know,  original ;  namely,  that  nitric  acid  is  constituted  of  oxygen 
and  nitrous  gas,  the  latter  being  a  minimum  according  to  the 
methods  at  present  known  of  uniting  them.  This  notion,  I  appre- 
hend, is  correct ;  and  it  has  since,  as  will  be  seen,  been  adopted 
and  confirmed  by  Gay-Lussac.  Davy  suggests,  with  probability, 
that  nitric  acid  cannot  be  exhibited  in  the  form  of  a  permanent 
elastic  fluid,  but  always  requires  sonpe  base,  as  water,  an  alkali,  &c. 
as  necessary  both  for  its  formation  and  preservation.  In  this  respect 
it  seems  to  me  analogous  to  the  sulphuric  and  moriatic  acids. 
ITiOugh  differing  from  Gay-Lussac  in  regard  to  some  of  the  com- 
pound of  azote  and  oxygen,  he  agrees  with  him  in  others,  and 
seems  in  general  to  adopt  the  notion  of  gases  uniting  in  volumes 
of  simple  ratios. 

In  regard  to  nitrous  oxide,  Davy  agrees  with  Gay-Lussac  that 
one  volume  of  it  contains  one  of  azote  and  half  a  volume  of 
oxygen  ;  yet  he  states  the  specific  gravity  of  nitrous  oxide  such  that 
100  cubic  inches  weigh  48  or  49  grains,  whereas  they  ought  to 
weigh  46^  grains  from  his  own  data  of  the  composition  of  the  gas. 
There  must^  therefore,  be  an  error  somewhere  in  this  statement. 
2 
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They  both  conclude  that  nitrous  gas  ii  composed  (^  equal  Toliunes 
of  azote  and  oxygen ;  this  agrees  with  the  modern  specific  gravity 
of  nitrous  gas  determined  since  the  theory  of  volumes  was  an- 
nounced, but  not  with  the  previous  one  as  found  by  the  experimentB 
of  Kirwao  and  Davy :  it  certainly  would  be  desirable  to  have  the 
specific  gravity  of  nitrous  gas  ascertained  without  any  view  to 
theory. 

In  the  present  year  (l8l6)Gay-Luasac  has  published  in  the  Ann. 
de  Cliim.  another  essay  on  the  compounds  of  azote  and  oxygen. 
In  this  new  essay  he  has  abandoned  both  his  former  maximum  and 
minimum  of  nitrous  gas  uniting  to  oxygen,  namely,  two  measuies 
and  three  measures,  as  well  as  his  eudiometer;  and  it  would  have 
been  satisfactory  if  he  had  given  some  reasons  for  his  being  so  &r 
misled  in  regard  to  phenomena  so  generally  known  and  received. 
He  now  admits  the  minimum  of  nitrous  gas  to  be  1-^  measure  for 
one  of  oxygen,  the  same  as  Davy  acknowledges,  and  nearly  the 
same  as  1  announced  in  1810}  but  the  maximum,  he  contends} 
instead  of  being  three  measures  to  one,  as  lie  formerly  held,  or  3'6 
as  I  maintained,  is  precisely  four  measures.  He  follows  Davy  in 
adopting  the  compound  of  one  oxygen  and  1^  nitrous  gas  as  con- 
stituting nitric  acid  ;  one  oxygen  and  two  nitrous  as  nitrous  acid 
gas :  but  he  adds  that  one  oxygen  and  four  nitrous  gas  form  a  com- 
pound which  he  denominates  fiernitraus  acid,  and  supposes  it  hsi 
never  been  noticed  by  any  author  before ;  though  I  had  given  a 
figure  of  it  six  years  ago,  under  the  denomination  of  nitrous  acid 
(Chemistry,  Plate  V.  No.  45);  and  had  pointed  out  distinctly  the 
method  of  obtaining  it  in  a  state  of  purity  (p.  366).  In  acknow- 
ledging his  own  error  in  regard  to  the  proportions  of  nitric  acid,  he 
properly  adverts  to  a  similar  one  of  mine :  in  hct,  we  erred  nearly 
IB  the  same  degree  in  regard  to  the  proportions  for  nitric  acii^ 
having  both  of  us  mistaken  nitrous  for  nitric  acid ;  but  he  is  incor- 
rect in  the  observation  that  my  oxymlric  add  is  in  reality  the 
common  nitric  acid.  The  oxynitric  acid,  the  existence  of  which  I 
inferred,  consisted  of  one  atom  azote  and  three  oxygen ;  or  it  con- 
sisted of  80  per  cent,  oxygen  by  weight :  whereas  oitiic  acid,  ac- 
cording to  Gay-Lussac,  contains  only  7^  per  cent,  of  oxygen,  and 
consists  of  two  atoms  or  measures  of  azote  and  five  oxygen.  My 
oxynitric  acid  is  quite  different,  therefore,  from  nitric  acid,  and  the 
necessity  of  supposing  such  a  compound  as  oxynitric  acid  is  now 
superseded  by  the  new  view  of  the  constitution  of  nitric  acid. 

Since  my  last  publication  I  have  frequently  recurred  to  the  sub- 
ject of  nitric  acid,  as  well  as  to  the  other  compounds  uf  azote  and 
oxygen ;  and  about  two  years  ago  1  became  convinced  that  what  I 
had  called  and  figured  as  niiTtc  acid  was  in,  reality  niirous  acid  gas, . 
and  that  nitric  acid  is  constituted  of  two  atoms  of  this  last  con- 
nected by  one  of  oxygen,  and  is  formed  by  uniting  one  measure  of 
oxygen  to  1'2  of  nitrous  gas.  The  weight  of  an  atom  of  nitric  acid 
is,  therefore,  I  apprehend,  45,  and  not  38  (the  double  of  19),  as 
accounted  in  my  Chemistry.    Conformably  with  this  idea,  I  fur- 
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mahei  Dr.  Heniy  tritb  a  table  of  nitric  acid,  wtuch  was  printed  id 
the  seventh  edition  of  hi>  Chemistiy  Uit  year  ( 1 8 15) . 

Havii^  foUeo  into  an  enor,  along  with  tbj  cotemporaries,  in  re- 
gard to  the  conititntiim  of  nitric  acid,  it  is  proper  to  state  what  I 
have  to  allege  bj  way  of  exoulpaticH),  eapeaally  ai  I  jmkaa  to 
publiih  as  little  as  possible  but  what  I  can  nipport  on  my  own  ex-_ 
perience. 

It  appeared  to  be  well  established  by  the  coQcnrring  ezperimcDts 
of  Kirwan,  Richter,  and  Davr,  that  the  nitnte  of  jxAnh  is  con-  . 
stituted  of  47  or  48  acid  ancl  S2  or  53  potash.  My  own  Eonner  . 
experiments  did  not  oppose  this  coacltnicK);  though  it  now  appears 
that  number!  the  rerene  of  tlie  above  are  more  approumateto  the 
truth.  I  had  previously  ascertained  the  relative  weight  of  the  atom 
of  potash  to  be  42,  from  a  comparisoa  of  teveral  salts ;  and  hence 
thai  of  nitric  acid  was  deduced  to  be  38.  Now  one  atom  of  azote 
and  two  of  oxygen  making  just  19,  I  concluded  that  two  such  com- 
pounds must  form  the  atom  of  nitric  acid  united  to  one  of  potash* 
as  there  did  not  appear  any  other  way  of  forming  a  compound  of  3S 
out  of  the  elemenu  of  azote  and  oxygen.  What  contributed  mate- 
rially to  confirm  this  conclusion  was  the  near  coincidence  of  the 
proportion  of  azote  and  oxygen  with  that  determined  by  the  cele- 
brated experiments  of  Mr.  Cavendish,  as  well  as  its  agreement  with 
the  results  obtained  by  the  electrification  of  nitrous  gas. 

Knowing  that  nitric  acid,  if  so  constituted,  must  be  formed  of 
one  measure  oxygen  and  1*6  nitrous  gas,  I  was  well  aware  fhnn 
experiment  that  an  acid  with  a  greater  proportion  of  oxygen  was 
attainable,  and  hence  inferred  the  existence  of  oxynitric  aad,  is 
well  as  nitrous  add,  which  I  fiwmed  by  combining  one  measure 
oxygen  with  3*6  nitrous  gas,  or  twice  the  volume  necessary  for 
nitric  acid.  The  ideas  of  these  compounds  are  rendered  easily  in- 
telligible  by  the  symbols  invented  for  the  purpose,  and  delineated 
'   in  the  fifth  plate  of  my  Chemistry. 

Subsequent  experiments  having  disproved  the  accuracy  of  the 
fundamental  fact  on  which  this  theory  of  nitric  add  was  formed,  it 
became  necessary  to  modify  it  accordingly.  It  now  appears,  from 
the  best  experiments  we  have,  that  nitre  is  formed  of  52  parts  acid 
and  43  potash  nearly,  the  ratio  of  which  is  that  of  45  to  42  nearly. 
Hence  the  atom  of  nitric  acid  coatains  two  atoms  of  azote  and  five 
of  oxygen,  or  two  of  nitrous  gas  and  three  of  osygen ;  and  it  may 
be  formed  by  uniting  one  measure  of  oxygen  with  1*2  of  nitrons 
gas,  which  appears  to  he  the  minimum.  Or  100  parts  of  azote  by 
weight  take  350  of  oxygen  to'  form  nitric  acid.  The  compound 
which  I  formerly  denominated  nitric  acid,  if  it  exist,  which  seems 
•  probable,  may  be  denominated  nitrous  acid  gas,  and  what  1  called 
nitrous  acid  is  the  permtrous  acid  of  Gay-Lussac,  or,  as  I  should 
rather  call  it,  si^itrous  acid,  admitting  the  existence  of  the  other 
compound. 

If  this  explanation  be  admitted,  it  is  evident  we  must  hencefor- 
ward consider  the  compound  formed  by  electri^ng  a  mixture  of 

.,C.hm;Ic 
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wAe  &i>A  iaygim,- tfm  the  manneir  of  Cflvendikb,  a  nUr<!ki  bc^ 

gas,   and  not   nitric  acidt    us  tf  hai  g«n«tritf  bSHi   conctiiveA 
■thsrU  t  nni  it  muM  be  regnit^  the  same  eoHi^nd  as  tb^t 
fbrmed  by  electrifying  nitiom  gtis. 

.  It  ai^  be  proper  aow  to  state  the  pt>i»ts  of  agrMtttent  atitl  Ah'- 
sgieeniKii  in  the  pment  vietn  oT  chemists  In  regard  to  the  cota-  ■ 
pounds  of  azote  and  oxygen.  The  notiutl  that  nitrous  gas  contain^ 
]Bit  tttrioe  the  quantity  of  oxygen  diM  nitrous  oxide  does,  united  to 
k-gimtn  quantity  of  axotd,  seems  univenally  admitted.  Another 
compound,  containing  twice  as  Dauch  oxygen  as  sltroud  gas,  is  aHo 
admitted  by  some,  namely,  nitrous  acid  gas.  And  nitric  acid  is 
ftllowed  to  contain  five  times  the  oxygen  that  nitrous  oxide  does.  In 
addition  to  these  four  compounds,  Gay-Lussac,  Berzelius,  Thomson, 
and  I,  admit  a  fifth,  pernttrous  or  subnitrous  acid,  which  contains 
three  times  the  oxygen  ttiat  nitrous  oxide  does.  This  is  the  com- 
pound I  formerly  called  nilTous  acid,  ttud  what  is  so  called -by  Bar- 
stelius and  Thomson.  It  will  still  be  the  proper  name,  if  the  exist- 
ledce  of  an  intermediate  compound  between  this  and  nitric  acid 
catitiot  be  established,  .Of  this  more  in  the  sequel.  Berzelius  has 
some  peculiar  notions  iii  regard  to  azole.  He  conceives  that  azote 
is  formed  of  oxygen  and  a  substance  he  calls  nilru^m ;  and  that 
azote  +  a  given  quantity  of  oxygen  forms  nitrous  oxide,  and  azote 
—  the  same  quantity  of  oxygen  leaves  nitricum. 
•  The  subject  of  greatest  difference  amongst  us  is  in  regard  to  the 
absolute  weights  of  the  elements  azote  and  oxygen  which  combine 
to  form  the  several  compounds.  Gay-Lussac,  and  most  of  the 
other  chemists  1  have  mentioned  who  follow  him  as  voltimists,  con- 
tend that  the. proportions  are  as  under,  viz. : — 


Measard.  HcanlreB, 

100  azote  +     50  oxygen  ==   100  nitrous  oxide 

100   ....   +   100   =:  200  nitrous  gas 

100   ....   +   150   =  subnitrous  acid 

100   ....   +  200   =   100  nitrou3acidgas(150,Il^yy) 

100   ....   +  250   =  nitric  acid. 

But  front  the  views  I  entertain  oh  the  subject  as  derived  froni 
ekpoimenls,  the  true  proportions  of  the  compounds,  would  be  more 
Dearly  stated  as  undet- : — 


100  azotti  4-     62  oxygen  =  UlO  ±  nitrons  ojide    Qplb 

100   ....   +   124   =  200  +  nitrous  gu  <££> 

100   ....   +    18$   =  subnitrous  acid  (I^O 

100  ....   +  248   * =t   100  i:  nitrou*  acid  gas  OOO 

100  ....  +  310  =  nitric  acid        ^2^1 

Vot.  IX.  N°  III.  N 
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Tbkt  is,  I  fiod  24  per  cent.,  or  Dedrly  -^  more  of  oxygen  in  all  the 
difibrent  compounds  thao  (he  above  authtvs. 

A  disquiaitioD  on  the  grounds  of  these  differeDces  would  lead  me 
too  much  iuto  detul  to  be  punued  od  the  preseot  occasion ;  and* 
besides,  I  have  a  train  of  experiments  ip  view,  suggested  by  Dr. 
Henry's  paper  on  the  analysis  of  ammonia,  wliich  1  have  reason  to 
think  w!U  tend  to  clear  up  some  remaining  obscurities,  both  with 
regard  to  the  last- mentioned  article,  and  to  the  compounds  of  azote 
aod  oxygen.  If  tliese  should  succeed,  they  may  afford  a  subject 
for  ao  appendix  to  the  present  essay  on  a  future  occaskm. 


AancLE  IV. 

A  further  Conlhmation  of  the  Obiervatums  made  by  burning  « 
nighly  compresied  Mixture  of  the  Gasrnms  Constituents  of  Water. 
In  a  letter  to  the  Ediior  by  Edward  Daniel  Clarke,  LL.D.  Pro- 
fessor of  Mineralogy  in  the  University  of  Cambridge,  and  Member 
of  the  Royal  Academy  of  Sciences  at  Berlin,  &c, 

{To  Dr,  Thomson.) 
MR, 
'  The  increasing  powers  of  the  gaseous  blow-pipe,  which  I  had 
called  Newman's,  as  being  made  by  that  artificer,  hut  which  I 
now  find  to  have  been  invented  by  Mr.  Brooke,*  require  some  fur- 
ther observations.  The  improvement,  suggested  by  Professor 
Cumming,  of  a  pneumatic  cylinder  for  containing  wafer,  for  the 
passage  of  the  gas,  has  tended  greatly  to  ensure  the  safety  of  the 
operator ;  but  it  has  also  caused  the  failure  of  certain  experiments 
for  the  reduction  of  the  earths  to  the  metallic  state;  as  it  might 
have  been  obvious  to  every  chemist,  who  is  sensible  of  the  effect 
likely  to  be  produced  by  humid  gases,  and  by  the  action  of  vapour, 
and  of  occasional  sallies  of  water,  from  the  jet  of  the  apparatus, 
when  so  constructed,  upon  substances  exercising  a  powerful  attrac- 
tion for  oxygen.  The  absolute  necessity  of  removing  such  an  ob- 
stacle to  success  in  these  experiments,  induced  nie  to  make  trial  of 
oil,  as  a  substitute  for  wa^er,  in  the  pneumatic  cylinder;  and  the 
consequeBces  liave  surpassed  my  most  sanguine  expectations.  The 
ebullition  is  thereby  rendered  more  tranquil ;  the  heat  of  the  ignited 
gns  sustains  no  diminution;  jt  is  propelled  in  a  more  desiccated 
state,  and  the  safety  of  the  apparatus  is  greatly  augmented.  In 
the  experiments  with  water  in  the  cyttnderj  the  occasional  detona- 
tions,  which  took  place  above  the  fluid  A  B,  sometimes  forced  the 
water  into  the  tube  x  y\  or,  if  the  diameter  of  the  jet,  m  n, 
.  were  much  increased,  forced  it  into  the  reservoir;  rendering  an 
eK[dosion  of  the  whole  apparatus  extremely  probable. 

^  Sm  Ike  dCKTipiioa  of  >1,  bj  Mr.  Brooke Vinietf,  AnnA,  vil.  3<T. 


But  when  oil  is  substituted  as  tlie  fluid  represented  by  A  B,  acci- 
dents of  this  kind  are  not  likely  to  happen.  1  have  puqusely  ex- 
ploded  the  gis  in  the  chamber  C  upwards  of  20  times  ;  to  prove  the 
JDstrunieDt.  The  oil,  in  these  trials,  was  never  driven  from  ita  . 
place;  neither  did  the  combustion  of  the  gas  cause  it  to  take  fire. 
£ncouraged  by  the  security  it  offered,  I  have  increased  the  diameter 
of  the  tube  m  n,  until  it  now  equals  ^  of  an  inch ;  and  the  con- 
sequence of  this  is,  that  the  body  of  the  flame  represented  by  op, 
is  of  magnitude  sufficient  to  act  upon  100  grains  of  platinum> 
which  are  instantly  fused  by  its  intense  action ;  and  by  dropping 
minute  pieces  of  the  metal  into  the  boiling  and  burning  mass,  its 
bulk  may  be  increased.  Having  commenced  therefore  with  stating, 
ai  a  result  of  the  intense  heat  of  the  ignited  gas,  that  globules  of 
mehei  platinum  were  obtained  weighing  five  grains,*  you  will 
judge  of  the  increased  power  of  the  btow-pipe  whicli  has  enabled 
me  to  obtain  masses  of  the  same  metal  in  fusion  weighing  from 
100  to  150  grains,  and  upwards,  t  The  combustion  of  iron,  under 
the  same  circumstances,  affords  so  beautiful  a  phenomenon,  that  I 
can  recollect  no  instance  of  any  chemical  experiment  to  be  com- 
pared with  it ;  and  when  ihe  two  metals,  platinum  and  irtm,  are 
fused  together  in  a  charcoal  crucible,  before  the  ignited  gas,  their 
joint  combustion  affords  a  pleasing  and  brilliant  fire-work. 

But  in  describing  the  apparatus  as  being  perfectly  secure,  there 
ate,  of  course,  certain  cautions  to  be  observed.  In  using  tubes 
with  such  large  diameters  as  I  have  now  mentioned,  partial  explo- 
sions of  the  gas  within  the  safety  cylinder,  C,  will  more  he- 
quently  happen,  and  the  detonations  will  be  more  powerful; 
therefore,  in  these  cases,  it  is  always  necessary  to  examine  the 
cylinder  for  the  purpose  of  seeing  that  the  oil  has  not  been  forced 
into  the  reservoir;  but  remains  at  its  proper  level.  A,  B.  If  this 
be  neglected,   the  operator  will   be  liable  to  the  consequences 

•  See  Joomsl  of  (he  Royal  InililuUan.  ill.  lOT. 

t  ll  WBi  de«irab1e  dial  a  careful  estimaie  abauld  be  made  of  the  ipMlfic 
fntvily  of  plBllnum,  ip  ihlj  jiure  aUIe,  Hfler  fuiion,  and  after  hsiiog;  austaincd 
diminuIidD  hj  cambiuiioD  far  tocac  time,  in  order  Ihat  all  impurlliet  ini;h(  b« 
driven  off.  Far  lhi<  porpoie  we  selected  a  brilliant  globule  of  the  metal,  weighing 
IS  i^ins  (  and,  haiing  previaiuly  extended  it  as  miicb  bb  pauible  by  hammrring, 
tkal  every  air  bnbble  migbt  be  removed,  itt  Bpeciflc  gravity  waa  ascertained  in 
dbtUled  water  at  a  lemperatDre  of  6S*  sF  Fahtealieil  botb  by  Profemir  Cunuiiiie, 
ud  by  me,  and  faand  equal  to  89'6^. 

M  2  .  ^ 


of  an  explosion  from  the  reservoir.  Ap  accident  of  thif  kind  oc- 
eaxtti  wfaile  I  was  ss^igsdt  wttb^  Professor  Cvauniag  in  makiag 
expcri^^eatfr.  There  had  been  four  pretty  loud  detonations,  owing 
to  the  explosions  of  the  gas  id  the  safety  cylinder ;  until  at  length 
the  oil  at  A  B  was  driven  out,  and  the  wire-gauz^  in  ihf  cap  above 
C  nas  broken.  Preseutly,  as  Professor  Gumming  was  turning  the 
stop-cock  of  the  jet,  the  whole  of  the  apparatus  exploded^  andtlw 
consequences  might  have  been  very  serious,  if  we  had  not  bcett 
protected  by  the  skreen  which  I  described  upon  a  former  occs9toi3> 
The  operator  should  also  constantly  bear  in  mind  the  indispensable 
cwtipp.qf  n«vKF,  (yenw^  t]|«:  Hoprcwik,.  beWjw  tlui  piston,  befvre 
}ie  ha#  iiiit})4rawa  thp  hgLadli;  oi,  th^  i)iti(4B»>  wJ>ett  oq  prapqse^  to 
it)ffl»4u<W'B,  fre^  uif^ly  of.  gtf.  lotq  tlie  EGKr.voir,  Usiii^  thess. 
pnpawUops,  the' appvatu^. i^  perfectly  saie- 

i^^a  tkuf  brj^Qy  detoiiqed,  tha  msaju  bjt  wbich  I  have  been. 
e^}^«^  tp.  imcf^uu^  the  poweiis  qH  this,  bJofvxpipa,  and  to  add.  to  it» 
sctwfity,,  I  sWl  ^join.  a.sJateBisnf,  oi  the- fan  ivldUwnal  expsri- 
inents<i«4dfl  witii  it  wbiclii  nuy  be  wor^b  jtour  notice.  The  interetA 
w.lfjpb  hDf'bten  cjipited  by  the  accuuus  ajceaidy  puhliihed  of  the. 
r«sjj^itjigrab}' obtained:  is  nuiaiji  ditetQ,yc»j.;  bm^  it  lias- given  rise, 
tojepe^t^d  iQiijpiriQs  rB^Cti[)g:tiic.pei;spKW,whu»i  the  inye;ntiQQ  is. 
dii^,  0.S  bwqjii^tli^  twp  gfises  in,  «.  stateof  candpnsitifflafroaiia. 
commm-T^eervmt.  L hfl»e already  in«ntivn«d,*  that:  theicfirstap- 
plil^ioa  to£id  the  operatjosa  of  tli».  blQW^^iB«  was,  made  in  1802^ 
by,  sn  Anterican.;:  bi4,.in' their  tiisbs^gUcMioivtbBpBCRiwere  ptO' 
■pfi]e4  £n>tD  d^eretU.  raservoirs.  1  bulieKe  I  tsajt  now  add,  that  SM 
l4Qg:«gP'M.  the  periad.  above;  alluded^  to,,  you.  madfl  ue9  of  these 
gliS(^  yours^f,  for,  the  sanK  purpwe ;  conden^in^  theia  by.  means 
of  a,  coUii^,  (^  water,,  and  ig^iLiing.  them  in  a  cojngKesicd.  and. 
tiw^d,state,,  af  propelled  frowa-  camfnm  Tss,fffim;.  and.  that  thc^. 
fieqppnt  explpqioQ  of tyouf,  ai^paiatus.  put  &stog  to  your  eAHerixoeat&. 
Vou  will  correct  nie  if  ther^  be  any  erT.oF,  therdoie,  in.cooHderJng. 
yoa  af  the  first  pewpn  who  made  use  o£  the-  mixed  gives,  a«  I  htf e 
DOW  used  theoi.  Tlie  proportioR,  observad  in  the  miKtute,  is  all, 
tlwtican  lay  clain  to.;,  which  iosWsdiof  c(»)Ei)^ing  of  Aydrogeaia. 
sligfit  e^cesswith  oxygen,^-  or  of  the  gases  iti  o^qjl  parts^  has  alwaya 
been,by.bulk,fiijopBnBof  A^i^£«7i,at  the  l^sti  to  one  ot{03^en',, 
aQd,  in  some,  instances,  I  have  made  the  excess  greater,  on  the  side-. 
o£  the  hydrt^tiai  using  it  in  the  propsfftion  of  l/aee.  to  one.  It  is  to. 
this,ei£(=ess,on  the  sidp  of  the  A«/</rogen,  that  lam  to  attribute  the 
^ecotnpositiaa  of  the  eariks,^  and  their  reduction  repeatedly,  to  the 
mstallic  state.  For  the  truth  of  their  decomposition,  I  may  appeal  to 
the  testimony  of  the  most  expenenced  chenusts-oow  Kstdent  ia.this 

*  Jawa»l  of  tttcRoyiJ  InitilMioD,  So.  III.  p.  105,  Bote, 
+  TIte  iDiiiiire  uf  h^ogtn\D  sUghi  eiceu  wjtb  oxygta,  was  tried  b;  SirH: 
Da«]'(ieeJoHfiusl'atNi«e-citeiI.  p.  1S7).  ib»  cnniideMd' it  at  producing  a  bmi* 
iMeate  twu  from  condHulioD  ibsBMiy  othef  dwan  be  bad  eiuoiiMid,  It  ia,  howc- 
ner.  gri^\y  ioferiar  lotbehEat  prodaced  bybunni;4hc».gaMin>JkcnmiK«it<iBi 
the  proportioo  for  forming  vata ;  as  Ibe  reiollt  itaM.  praved. 
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Vni«r*y  5  IWt  as  iHws  l«e(i  eohfitwrf  \>^  yolrt  fctgli  »ifth*rity,  • 
■fte  eviflenCe ■♦nW  bfc  deemed  Snffitietii  ""by  all  wlio'are  wflHngto 
givefcpefttefiil  entrance  to  truth."  ihErresometimn'altereflthtiitture 
■tff  Ihe  jftases,  mrf  iiapc  often  tficfl  the  rffctt  of  varyfng'fliE  ptopbfr- 
■tioii  iMtvteeJi  ArtTO  5  "bm  Ae  grtatert  degree  of  Ireat  has  ftl*nys  b«n 
protfocea,  if  llie  gases  be  perfectly  put*,  by  wrixing  ttreitt  "tttacdy 
Wi  the  iitMportton  fer  forarifig  wowt.  A  greater  ■esress  'rf  hyirt^y 
IS  it  Tcvden  toe  m  itare  ress  cxpnoisift,  ahfliys  pK^ftortrbnlnty  aiUti- 
ukhes  the  hvt/t.  Witfi  pAlfessOT  Cnhitning,  1  Mkite  IrM  of  6te 
tarhtrettffd.  -hy^rt^  gas  io  a  state  Of  mixtuiie  *ith  fOrggm.  tts 
eottAurtiOn  Wai  chanirteitEed  by  a  Hani«  tff  a  sapphire-blue  colour; 
Ijftt  the  b«t  -Vim  bwHy  Bufficient  ft*  the  coAafcniiltioti  -of  tHwi  wh*. 
«fl«rtui»  WM  mt  mehed  by  ft.  The  Professor  hfffiselF  hhfl  pt*- 
viously  tried  a  mixture  of  the  SupeT-cirflmreHed  hydropm,  tt  cX^ 
jKwit  pa,  with  oxpgeti;  btrt  fiwttid  the  beat  also  clefetfiive.  In  the 
fei!!OT«*ig  expWrWnettts,  the  pbts  were  Oihicd  acttirdfti^g  tb  »b6  pi*- 
fwrttdns  oA^mWj  suggested  by  Mpetitlieins  far  the  foHnnkm  bf 
water,  md  W  the  fheliotAeiiB,  atterAding  fts  detOitiposittab,  «rhidh 
I  hird  ttiysefr  KitoeAed  during  a  loirg  re^ideiit»  tipon  Viottat 
Yssimos. 

Genttttuatittn  t>f  tfte  Experiments. 

1.  Mvriale  1^  £atyles.~-&s  tlus  substance  has  beea  supposed  hy 
Str  H.  £>avy  to  be  a  compound  oF  the  metal  of  larviet  with  cklt»ine 
\a  the  pitiportion  of  0'C6  of  the  metal,  to  D-34  of  tftlorine,  I 
wished  to  «iect  the  volatilization  of  the  ckhrhief  for  the  devel(u>e- 
ment  of  the m«/a^  The  eiweriaient  succeeded;  hut  it  often  iails; 
owing  to  the  Tolatilizatlon  of  the  miDute  globules  of  metal  in  the 
mbment  of  their  reTival.  The  plan  I  adopted  was,  to  place  d)e 
fhutiaie  first  up(Xi  charcoal,  and  after  Its  ebullition  ceases  to  collect 
the  dry  mass,  together  with  some  of  the  chareoal,  and  again  ezfOK 
the  whole  to  the  ignited  gas  in  a  charcoal  crucible,  ta  thu  manner 
1  observed  the  brilliant  g1obul«s  of  the  metal  dif^rsed  npon  the 
surface  of  the  charcoal,  as  ihey  were  exhibited  to  Mr,  l)olme  snd 
to  Oie  ID  a  (onneT  eXperimeat  with  the  nkraie  of.baryles ;  and  as 
he  has  since  described  thcif  appearance  \f  but  in  this  instance  they 
were  so  exceedingly  minute  that  I  could  not  succeed  in  my  endea- 
vours to  place  them,  as  before,  in  lUfftka, 

I  succeeded  however  in  obtaiaing  rery  Urge  globules  of  the 
tnetal  of  iaryies  in  the  highest  state  of  metallic  lustre  of  whicb 
any  metal  is  capable)  and  wnich  for  a  long  time  were  preserved 
in  Ttaflha,  and  exhibited  to  Profiessor  Cucamitig,  lo  Mr.  Holme, 
and  to  other  chemists  of  this  University,  by  a  difTereot  process. 
1  mixed  the  two  gates  in  the  proportion  of  three  parts  of  hg- 
drosen,  by  bulk,  to  one  part  of  oxygen.  The  heat  id  this  case 
is  less  intense,  but  thc  deoxidating  power  may  periiaps  be 
greater.     1  exposed  some  pure  larytes  to  the  flams  of  this  gaieoua 

•  Bm  MtmaiMt  \t.  T. 

+  Bee  Hr.  Haloe'i  obierraUani  apoo  tb*  r«dutioa  vf  i*»tk*  t*  Oe  nMtoUi 
miX,A<inati,  tU1.4TI. 
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mixture  suppcMrted  iu  force|M  made  of  slate.  The  metallic  base 
of  the  earth  was  revived  in  such  perfection  that,  after  I  had 
.  placed  it  in  wo/fAa,  Professor  Gumming  c'om|)ared  it  to  platinum 
and  to  mercury.  Mr.  Holme  also  saw  it  often,  and  recoguised  the 
brilliant  metallic  apjKarance  he  had  before  witnessed,  and  which  he 
has  described  in  the  Annals,  vol.  viii.  As  this  metal  retained  its 
lustre  unaltered  for  more  than  three  weeks  in  nuftha,  it  was  taken 
out,  and  the  luasa  contaioiDg  it  was  placed  in  a  covered  platinum 
crucible,  and  left  exposed  for  some  days  to  the  action  of  the  air. 
At  the  end  of  this  time  all  metallic  lustre  had  disappeared ;  but 
there  remained  some  hard  lumps  of  the  earih  within  the  crucible. 
Distilled  water  was  then  added,  and  the  whole,  falling  into  the 
pulverulent  form,  was  collected  upon  a  filter ;  proviog  to  be  no- 
thing more  than  pure  larylic  earth. 

2.  Muriate  of  Rhodium. — A  small  quantity  of  this  salt,  of  a  red 
or  rosy  colour,  had  been  given  to  me  by  the  Rev.  Archdeacon 
Wollaston,  when  Profesiior  of  Chemistry  in  this  University  ;  having 
bimself  received  it  from  his  brother.  Its  purity,  therefore,  may  be 
inferred,  Being  placed  in  a  charcoal  crucible,  it  admitted  of  easy 
fusion,  attended  with  occasional  combustion.  The  metal  was  then 
rerived.  It  appeared  at  first  black,  externally,  like  the  metallic 
slag  of  barvtes.  Upon  being  exposed  ngain  to  the  ignited  gas  it 
began  to  boil  vehemently,  and  was  partly  volatilized.  There  then 
remained  a  brilliant  globule  of  metal  resembling  the  purest  pla- 
tinum. This  metal  was  malleable;  but  when  much  extended  by  a 
common  hammer  upon  an  anvil,  it  separated.  By  further  conti- 
nuance of  the  heat  it  was  entirely  volatilized.  I  then  repeated  the 
experiment;  and  again  obtained  the  metal  in  a  malleable  state ;  in 
this  state  it  was  sent  to  Dr.  Wollaston ;  after  being  hammered. 

3.  Brittle  Regulus  of  Rhodium. — Having  received  some  of  this 
substance  from  Dr.  Wollaston,  I  expected  to  render  it  malleable  by 
the  action  of  the  ignited  gas ;  but  Ibund  It  to  be  impracticable ; 
owing  to  some  impurity  with  which  it  was  combined,  and  which 
no  degree  of  heat  would  totally  expel.  It  appeared  to  be  dissipated 
In  white  fumes  ;  but  these  were  owing  to  the  volatilization  of  the 
metal;  the  residue,  after  fusion,  being  always  brittle. 

I  then  endeavoured  to  purify  ii,  by  solution  in  the  nitro-murialic 
acid;  using  nearly  Dr.  Wollaston's  proportion  of  two  parts  ofmurialic 
acid  to  one  of  nitric;  and  first  fusing  the  rhodium  with  four  tlmeS' 
its  weight  of  lead,  by  means  of  a  common  hlow-pipe.  The  solu- 
tion was  not  entirely  effected  ;  owing  to  a  deficiency  In  the  propor- 
tion between  the  two  acids  ;  but  being  evaporated  to  dryness  a  salt 
was  obtained  which,  after  solution  in  alcohol,  yielded  a  yellow  pre- 
cipitate to  pure  ammmia.  This  precipitate  when  fused  before  the 
ignited  gas  became  extremely  malleable,  but  it  was  found  to  consist 
of  rhodium  still  combined  w'n\ilead,  A  further  continuance  of  the 
heat,  placing  the  compound  upon  charcoal,  at  length  volatilized  or 
vitrified  the  lead,  and  the  rhodium  was  obtained  in  a  malleable 
«Ute.    Professor  Camming,  who,  with  Mr.  Powell,  and  Mr<  flolmf. 
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were  prewnt  at  these  experiments,  himself  beat  out  the  rho^tm, 
which  had  beeo  (Stained  in  form  oi  a  globule,  into  a  thin  circular 
lamina  of  the  metal. 

•  4.  Sodtf'Muriate  of  Iridium  and  Osmium. — I  suppose  this  salt  to 
be  «  soda-muriate.  It  was  found  in  the  chemical  laboratory  by 
Professor  Cummiog,  in  the  form  of  a  black  powder  resembling  that 
of  pbtmba^f  and  was  contained  within  a  small  phial  which  the  late 
.  Professor  Tennant  had  labelled  "  Jridium  and  Osmium."  My 
reason  for  particularly  noticing  it  is  this ;  (hat  it  contains  the  most 
infiisible  body  1  have  ever  met  with.  When  exposed  to  the  action 
of  the  ignited  gas,  briltinot  metallic  globules  are  dispersed  upon  the 
cAcrcoarused  as  a  support,  and  a  brownish  angular  residue  is  lef^, 
unreduced,  which  sustains  no  change,  nor  even  alteration  of  fornij 
or  colour,  by  any  further  continuance  of  the  heat. 

5.  Ore  of  Iridium  and  Osmium  in  Grains. — Some  of  these  grain* 
being  placed  in  a  charcoal  crucible,  were  fused  with  difficulty  into 
one  globule;  a  combustion  of  the  iridium  taking  place  the  whole 
time ;  accompanied  by  an  evident  volatilization.  The  globular 
residue  was  afterwards  flattened  upon  an  anvil  by  severe  shocks  of  a 
hftmmer.  The  metal  however  proved  to  be  so  exceedingly  hard 
that  it  was  only  partially  extended  by  this  pressure.  I  afterwards 
endeavoured  to  tile  it ;  but  the  sharpest  Carron  files  would  scarcely 
touch  it.  Coustant  friction  during  30  minutes  was  necessan  to 
disclose  an  even  surfiice  of  metal.  It  then  exhibited  a  very  nigh 
degree  of  .metallic  lustre;  inferior  only  to  that  of  palladiam  alloyed 
with  nickel. 

G,  AUoy  of  Silicium  and  Iron. — ^This  alloy  is  easily  obtained,  by 
placing  a  bead  of  pure  silex,  after  fusion,  into  contact  with  a  bead 
of  pure  iron  of  equal  bulk,  in  a  charoMil  crucible,  and  fusing  them 
together.  The  iron,  at  this  exalted  temperature,  takes  all  the 
oxygen  of  the  silex,  and  a  white  metal  is  developed,  consisting 
almost  wholly  of  silicium,  combined  with  a  little  iron.  The  colour 
of  the  alloy  resembles  precisely  that  of  pure  silicium  obtained  by 
the  reduction  of  the  earth. 

7-  Reduclum  of  tfbod  Tin  and  Baryles. — I  have  placed  the  re- 
duction of  these  two  substances  together,  in  order  to  exhibit,  by 
an  easy  analogical  process,  the  decisive  evidence  thereby  afforded  of 
the  metallic  base  of  barytes,  and  its  developement,  when  the  pure 
earth  is  exposed,  per  se,  to  the  action  of  the  ignited  gas.  This 
takes  place  equally, -wbetheT  the  i2ag  of  baryles  be  supported  by 
forceps  thade  of  slate,  porcelain,  pipe-clay,  or  of  iron.  For  the 
sake  of  noticing  the  nature  of  the  deposit  made  upon  polished  iron, 
by  the  two  sul»tances  which  were  the  subject  of  the  experiment, 
iron  forceps  were  employed  in  the  present  instance.  The  forcible 
analc^  of  the  results  cannot  fail  to  strike  the  attention  of  every 
chemist.  In  both  trials  the  coloured  Same  seems  immediately  to 
precede  the  revival  of  the  metal. 

(A.)  /fW^  Tin.^Fusion— deposition  of  a  white  oxide  on  the  iron 
/orceps — violet-coloured  Bamc— scintillation,  denoting  combmtioiL 


90O  Oa  Iks  Ikwnpmlioa  of  ike  ISfirthf,        [M^PCH,    ' 

— e$ca^  of  white  funws— <sl)^,  of  a  jei-t4adt  iy>lour>  fyihmag 
metallic  lustre  Iq  the  action  of  tl^  ^< 

(B.)  Pitre   Barylfs.— Fusion — deposition  of  «  whiCf  wi/t  fla 
tifs  iron  forceps— cliryaolitt'-fyloured  to«e — s^imUlatiop,  ^eRot»Dg» 
copi^ustion — escai^  of  wljitp  fmiies—slvg  of  4  jetrbkck  colour, 
di^losing  metallic  lufttr^  to  tl^  nction  of  the  61e. 

$.  Ccn^woi)!  £/q4:A  Oxide  if  Mmg«nese,~&otM  ^f  Ibif  whr 
«tfV?ce  t^ktin  from  *ii  uon  rvtort,  aft«r  Ifavuig  U««n  iwrtially  <k- 
o^d^cd  iq  tlut  piepiic^tion  of  pxygen  gjs,  WMS  mixed  will)  oU,  nai 
expfficd  tft  ihs  ignited  g^  in  a  chiinoal  ccvcjble.  It  («<:<«« 
speedily  fp^  unto  a  darV  globt^Ie,  ^i^tflh,  whBo  filed.  «»hjbited  it 
bnjtbta  white  PWi^'M^  \vi4,w>  ws^niblivg  tbHt  of  tfaf  niWo^  of 
hvytes. 

9.  Granular  Tin  of  ika  Molf^ca  Is(*f<-r-l  reio^vffd  tWs  s^bMSRce 
fam  Profewpr  Tbuobergt  »t  UpciB),  ia  Sw<d«a.  It  ii  in  tb«  form 
ojT  1^1^  grains  which  ar?  qctah.edrpas.  flvcd  on  t/uawait  tb«jl 
VI6K  fpeedily  ff^d,  and  their  fusion  w«a  accco^iuied  kg  a  ng^M-' 
cplqitred  %4e,  wjiici)  ifnoutdivrvly  prseeded  tbe  nwwl  of  tha. 
metal,  ip  4  qu11^U«  state. 

la  Green  foliai^  pvide  ^  Urvuvm  from  Coi>niuall.TrH}aiu 
the  fu^  flCiioD  of  the  igni^d  gfu  th»  ^wn  oftkws  diaafipwwd.  Tla 
njofmm  thra  ^ec^me  if^i/e.  FufiioB  flntued;  «ltan4«l  nbk  s 
slight  but  dpcistve  sopell  of  antphufi.  Tbe  subetsaee  then  exfaihiled 
a  vehgpen^  «buUitioq^  acaonpanted  by  conhuitioit,  M«eaiUin0 
tbftt  of  iron.  Tb«  F^vival  of  w  neWl  1(^\f>nnA,  \a  the  fona  <tf  a 
dark  reddish  browD  globule;  which,  when  filed,  exhibitad  «  m»t 
t^ic  li)tt(ojiot  ifnlDfe  that  of  iron.  It  was  brittle,  and  leened  to 
Ik  oqe  of  tji)c  b«rd^t  of  tqetab, 

1^.  ^xptrimnls  with  NiQhi.-~A  brittle  regulu3  hMnsg  the 
save  of  this  fnetal,  bad  been  nuigbasfld  of  Mr.  Knight,  in  [^ins 
lap^.  It  ifias  <^^pflf«d  tp  th?  atjtjon  of  the  ignited  gaa  upon  a  cfmr^atU 
suijipoit,  aad  a  iK^WHf  di«ragageewnt  of  efimital  fuoMs  intoa^ 
djatel^  ^Pffffd;  filling  all  t\^  room  with  ibe  peculiar  odotit  of 
arsenic.  Fiisioo  and  combustion  followed;  and  the  eomhustiQa 
coatii)i;«d  to  be  esliibited  by  the  melted  qaetal,  ev«n  after  tbestcp- 
coclc  of  the  jet  wa¥  QWed,  and  the  gw  extingvialied.  The  raiidiie 
i^as  a  bfiltle  metallic  gloUtlt;.  Vw^Ipw  attanapi^  wom  aftcBwvds 
i^ad^  to  ob^in  tiK  metal  ip  «  ieallH>Ue  itatf,  but  without  aiioeesa } 
%  repeatedly  diuolviitg  it  in  diluted  nitrif  acid,  and  syaj»Qtaiing' 
tha  s(tlu(i<>a  to  dryites^  ]  adding  the  u%m)  ptecaa  of  a  «uhSf!qii«Bt 
sqlutioa  and  evaiipralion  by  rtiean^  of  pur«  ammouia*  The  sbmU  of 
arseuic  during  ibj  fiLSfpa  v^  always  peieaptible,  and  ihA  rstidue  ae 
constantly  brittle.  This  i9  reniirkfU>le ;  becauH  I  abbtiqecl  tb« 
7^lrel  in  a  piore  qi^ilaablo  stats  by  the  fusion  of  mmticai  aichel, 
01'  h^fi^^-vMhiii  and  the  process  hw  bsen  described  in  ib»  Bccount 
of  my  fqpinec  experioi^ot^,*  I  smeceeded  howoFM'  in  iotmios 
Various  alloys  of  this  metal,  and,  atnong  otbera,  the  flowing  i-n 
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12.  AUb^  t^Paliadtum  and  Nickel— This  beautiful  stloy  proved 
to  be  M>  far  malleabli:  that  it  admitted  of  being  flattened  by  a 
eptnmoB  hsmfner  upoa  an  anvil.  WheD  Bled  and  polished,  its 
surface  became  a  perfeet  mirror ;  reftecting  more  lignt  than  any 
metallic  substBtica  with  which  1  am  acquainted.  It  would  afford  a 
uteful  and  highly  orDamental  compound  in  the  arts;  perhaps  sur^ 
passing  in  luitre  the  most  splendid  metals  known ;  and  might  be 
advapta^ously  employed  in  making  mirrors  for  telescopes. 

13.  jillot/  of'  Nkktl  v/itk  Iroti. — Tlic  two  metats  were  fused 
together  in  equal  parti  by  bulk.  Pfpviously  to  their  union  there  waS 
^  fivld  combustion,  but  it  ceased  in  the  instant  of  their  comblna- 
tjon.  The  fusion  was  afterwards  more  tranquil,  with  less  of  ebulli- 
tuMi  ]  the  residue  being  a  globule  of  white  and  very  splendid  metal. 

Olfier  Mloys  oltained  by  Fusioa  lefore  the  ignitad  Gas. 

14.  ^lioy  of  Palladium  and  Copper.— The  ti^-o  metal*  were 
fiu*d  in  equal  parts,  by  Imlk,  and  seemed  to  unite  with  au  aridity 
»s  y  they  txerclied  a  mutual  attraction  upon  each  other.  Afte< 
l^W  union,  the  alloy  was  remarkably  fuMble ;  and  its  fusion  was 
nl?niys  attcaded-wilh  a  partial  combustion  of  the  palladium,  lliia 
alloy  is  of  a  pale  colour,  and  easily  acted  upon  by  the  file ;  but  il 
is  susceptible  of  a  vei^  high  polish. 

IJi;  Mlo^  of  Plalinum  and  Copper.— The  metals  wftW  here 
combined  in  equal  parts 'by  weight.  The  alloy  is  remarkably 
fusible,  and  continued  in  a  state  of  vehement  ebullition  after  the 
extinction  of  the  gas.  It  is  soft ;  easily  filed ;  malleable ;  and  of 
a  pale  colour  resembling  that  of  pure  ntld.  Indeed,  it  seems  as  if 
gold  might  be  thus  imitated,  both  with  regard  to  weight  and  to 
colour.  . 

16.  jllloy  of  Platinum  and  Irwt  in  equal  Parts  t«  Weight, — ^To" 
-  this  alloy  lalluded  in  the  beginning  of  my  letter.     The  codibustioa 

of  the  two  metals,  when  fused  together  in  a  charcoal  crucible,  ex- 
hibits a  very  brilliant  firework.  It  is  malleable  ;  but  so  hard  that  a 
file  will  scarcely  touch  it ;  after  being  filed,  the  surface  exhituls  a 
vwy  high  degree  of  lustre. 

17.  Mloy  of  Platinum  and  Iron  in  equal  Parts  hy  Bulk. — Thia 
alloy  is  always  brittle.  In  cooling,  a  cavity  is  formed,  in  the 
centre  of  the  mass,  as  in  the  cooling  of  bismuth ;  and  it  is  studded 
witl)  9  ipioute  but  brilliant  crystallization. 

Wilk  these  alloys  1  must  for  the  present  conclude  my  obserra- 
tioDs.  The  statement  1  have  already  made,  in  describing  themt 
will  show  that  the  valuable  work  of  Lewis,*  although  generally 
correct,  is  inaccurate  upon  some  points.  1  might  extend  the  detail 
I  have  now  otTered  to  a  much  greater  length  if  I  were  to  relate  all 
the  experiments  which  I  have  made,  in  forming  metallic  com- 
pounds. Almost  every  combination  mentioned  by  Lewis,  wilU 
platitUfn,  I  have  repeated,  and  many  that  he  has  not  meatiooedi 
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The  general  result  of  my  obserrattoDi  haa  excited  ia  my  mind  a 
hope,  that  the  means  I  have  used  will  lie  applied  upoD  a  more 
extended  scale  to  aid  the  ans  and  manufoctures  of  (his  country.  By 
increasing  the  capacity  of  the  reservoir,  and  the  condensing  power 
of  the  apparatus,  the  diameter  of  the  jet  may  be  also  enlai^d; 
and  the  consequence  will  he,  that  a  power  of  fusion,  the  most  ex- 
traordiuary,  as  a  work  of  art,  which  the  world  ever  witnessed,  may 
be  employed,  with  the  utmost  economy  both  of  space  and  expen- 
diture, and  with  the  most  certain  safely.  As  far  as  mineral  sub. 
stHDces  are  concerned,  the  character  of  infusibilily  is  for  ever  anni- 
hilated. Gvery  mineral  substance,  not  even  excepting  plumbago, 
has  been  fused.  There  remains,  therefore,  only  one  substance, 
namely,  charcoal,  to  maiatain  this  character ;  and  if  1  have  leisure 
for  a  subsequent  dissertation,  1  trust  I  shall  be  able  to  show  that 
cAorcoo/ itself  exhibits  some  characteristics  of  a  fusible  body.  1 
must  postpone  my  remarks' upon  this  subject  for  a  season.  The 
duties  incumbent  upon  my  public  lectures  in  the  University  will 
preclude  the  possibility  of  my  making  any  further  experiments 
before  the  beginning  of  the  next  summer;  when,  if  any  thing 
should  occur,  that  may  be  deemed  worthy  of  insertion  in  your 
Annah,  it  shall  be  duly  communicated. 

I  have  the  honour  to  be,  &c. 
:  CamMig*,  Jam.  <3,  1817.  EdwaBD   DaNIBL  ClARKB. 


Aeticle  V. 

vtfn  Essay  on  the  Oopas,  or  Poison  Tree  of  Java,  addressed  to  the 
Honourable  Thomas  Stamford  Raffles,  Lieutenant  Governor. 
By  Thomas  Horsfield,  M.D.  (Communicated  to  the  Society 
by  the  President.)* 

t  HAVB  propoted  to  myself  in  the  following  Essay  to  oflPer  you  a 
short  account  of  the  oopas  of  Java.  I  feel  soine  satisfaction  in 
being  able,  at  a  time  when  every  subject  relating  to  this  island  has 
acquired  a  degree  of  interest,  to  furnish  you  with  a  feithfiil  de- 
scription of  the  tree,,  made  by  myself  on  the  spot  where  it  grows, 
and  to  relate  its  effects  on  the  animal  system  by  experiments  per- 
sonally instituted  and  superintended  ;  and  I  flatter  myself  that  the 
practical  information  detailed  in  the  following  sheets  will  refute 
the  falsehoods  that  havt  been  published  concerning  this  subject,  at 
the  same  time  that  it  will  remove  the  uncertainty  in  which  it  has 
been  enveloped. 

The  literary  and  scientific  world  has  in  few  instances  been  more 
grossly  and  impudently  imposed  upon  than  by  thesccount  of  thepohun 
oopas,  published  in  Holland  about  the  year  1780.    The  history  and 

*  From  the  Botavlan  TraasgclioDi,  vol.  tII.     PnbDsM  at  Batavia  In  1814. 
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«ri^a  of  this  celebrated  forgery  still  remains  a  mysteiy.  Foerscli,  wli» 
put  hb  DBme  to  the  publication,  certainly  was  (according  to  inbr- 
natioD  I  have  received  from  creditable  per&oas  who  have  long 
resided  on  the  island)  a  surgeon  in  the  Dutch  East  India  Company's 
■ervice,  about  the  time  the  acconnt  of  the  oopas  appeared.'*  It 
would  be  in  some  degree  interesting  to  become  acquaiated  with  his 
character.  1  have  been  led  to  suppose  that  his  Itteiary  abilities 
were  as  mean  as  his  contempt  of  truth  was  consummate. 

Having  hastily  picked  up  some  vague  information  concerning 
the  oopas  he  carried  It  to  Europe,  where  his  notes  where  arranged* 
doubtless  by  a  different  hand,  in  «uch  a  form,  as  by  their  plaud- 
biiiiy  and  appearance  of  truth,  to  be  generally  credited. 

It  is  in  no  small  degree  surprising  that  so  palpable  a  falsehood 
should  have  been  asserted  with  so  much  boldness,  and  have  r^ 
inained  so  long  without  refutation ;  or  that  a  subject  of  a  nature  s9 
curious  and  so  easily  investigated,  relating  to  iis  principal  colony, 
should  not  have  been  inquired  into  and  corrected  by  the  naturalisti^ 
of  the  mother  country. 

To  a  person  in  any  degree  acquainted  witt  the  geography  of  the 
island,  with  the  manners  of  the  princes  of  Java,  and  their  relation 
-to  the  Dutch  government  at  that  period,  or  with  its  internal  history 
during  the  last  50  years,  the  first  glance  at  the  account  of  Foersch 
must  have  evinced  its  falsity  and  misrepresentatiBh,  Long  after 
it  had  been  promulgated,  and  published  in  tKe  different  public 
journals  in  most  of  the  languages  of  Europe,  a  statement  of  facts, 
amounting  to  a  refutation  of  this  account,  .was  published  in  one  <k 
the  volumes  of  the  Transactions  of  the  Batavlan  Society,  or  in  one- 
of  its  prefatory  addresses.  But  not  having  the  work  at  hand,  I- 
cannot  with  certainty  refer  to  it,  nor  shall  I  enter  into  a  regular 
examination  and  refutation  of  the  publication  of  Foerscli,  whidi 
is  too  contemptible  to  merit  such  attention. 

But  though  the  account  just  mentioned,  in  so  far  as  relates  to 
the  situation. of  the  poison  tree,  to  Its  eflects  on  the  surrounding 
country,  and  to  the  application  said  to  have  been  made  of  the  oopai 
on  criminals  in  different  parts  of  (he  island,  as  welt  as  the  descrip- 
tion of  the  poisonous  substance  Itself,  and  its  mode  of  collection, 
has  been  demonstrated  to  he  an  extravagant  forgery;  the  existence 
of  a  tree  on  Java,  from  whose  sap  a  poison  is  prepared,  equal  ia 
latality,  when  thrown  Into  the  circulation,  to  the  strongest  animal 
poisons  hitherto  known,  is  a  fact,  which  it  is  at  present  my  c^ject 
to  establish  and  to  illustrate. 

The  tree  which  produces  this  poison  is  called  antshar,  and  growt 
in  the  eastern  extremity  of  the  island.  Before  I  proceed  to  the 
description  of  It,  and  of  the  effects  produced  by  this  poison,  I 
pust  premise  a  few  remarks  on  the  history  of  its  more  accurate 

•  Fotrbrh  wai  a  gnrgeon  of  the  ihini  cli 
Kconnl  of  tliBOoj>u  tree  Appeared  i^i  ITS 
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in*«^:MloD,  -and  on  the  cireunetaRces  which  hwe  lately  conttt^ 
huted  -to  bring  a  fnittifal  account  of  'Am  subject  before  '&K  ptHHit. 

At  the  time  I  ma  proaecntTng  tny  mqumes  into  the  'botany  mA 
tiMand  fawtory  «f  »he  nlmd  on  belinlf  ef  the  Dawai  gmcrafnetrt, 
Mr.  I^eschenanlt  de  ht  Tour,  a  French  natunlist,  was  making  a 
private  collectioa  of  eftjectg  of  natnnl  hrstory  for  the  p^nmot  d! 
the  Borth-«ot  eoast  of  Hvs,  He  shortW  preeeAed  tnt  in  Biy  Tisil 
to  the  eastern  districts  of  the  islani),  atw  white  I  was  on  my  roate 
irom  Sotnabaya  in  that  direction,  I  received  fiotn  him  a  commaiii- 
cation  eontaining  an  accouut  of  the  poison  tree,  as  he  fotmd  it  la 
the  pnovincc  of  Alambangan,  I  am  indnced  to  make  this  «tate> 
meet,  in  order  to  concede,  as  far  as  regards  myself,  to  Mr.  LeiAe- 
nault  de  la  Tour,  in  the  lullest  matmer,  the  priority  in  <c4)3emqg 
ifae  oc^as  of  Java.  I  do  this  to  pierent  atry  reflection,  in  t:Rse  (i 
claim  to  the  discovery  shotdd  be  made  at  a  fiitirre  period :  btrt  ( 
siust  be  permitted  to  add,  in  justice  to  the  series  of  iMtriTies  irhit^ 
engaged  me,  and  the  marmer  in  which  they  were  carried  on,  Ant 
the  knowledge  of  the  existence  of  this  tree  iras  by  no  means  un- 
common or  secret  in  llie  district  of  Bhtmbang»n,  in  the  environs  qf 
BBOyoo-wangee ;  that  the  commandant  of  the  place,  a  man  t^ 
some  curiosity  and  inquiry,  was  acqtaialed  with  it,  and  that  it 
couM  not  (in  all  probahilt^]  ha»e  escaped  the  notice  of  n  -peacm, 
who  made  the  vegetalile  productions  an  obntci  of  pntiralar  inquiry, 
aod  noted  with  minute  attention  every  thing  that  related  to  tfaeo' 
history  and  operation. 

It  is  in  fact  more  surpiisiDg  that  a  subject  of  so  ninch  notoriety 
in  the  district  of  Blimbangan,  and  of  so  great  celebrity  and  mi»- 
representation  in  every  other  part  of  the  world,  ihonld  to  long 
have  remained  unexplored,  than  that  it  should  finally  tiKve  beefe 
noticed  and  described  ;  and  aatx  my  visit  to  that  pravinee  I  have 
more  than  once  remarked  the  coincidence  wluch  led  two  persons  of 
nations  different  from  each,  other,  and  from  that  which  has  loitg 
been  in  possession  of  the  island,  who  commenced  their  inquiries 
without  any  prerious  commuoicatiofl  and  with  different  objects  !a 
view,  within  the  period  of  about  six  months,  to  visit  and  examine 
the  oopas  tree  of  Java. 

The  work  of  Rumphins  contains  a  long  account  of  the  oopat, 
under  the  denomination  of  arbor  toxiearia ;  the  tree  does  not  grow 
op  Amboiiui,  and  his  description  was  made  from  the  informnioa 
be  obtained  from  Macassar. 

His  figure  was  drawn  from  a  branch  of  that  which  was  called  the 
male  tree,  sent  to  him  from  the  same  place,  and  established  the 
identity  of  the  poison  tree  of  Macassar  and  the  other  eastern  islands 
with  the  ant^r  of  Java. 

The  account  of  this  author  is  too  extensive  to  be  abridged  in  thts 
place,  it  concentrates' all  that  has  till  lately  been  published  on  this 
subject ;  but  the  relation  is  mixed  with  many  RBsectioiisand  remarks 
of  a  fabulous  nature,  and  it  is  highly  probable  diat  it  wu  consulted 
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in.  tk*  bMcatiMi  of  Focitdi's  sVxj,  It  i§,  bowewrr  bof^  in- 
tweatiu^  tw  it  giwcs  ao  account  of  tbe  effects  ef  the  poisoM^  dturtSf 
fbriBier]^  cflipli^dinithe  MOffiof  tfaceafltem  blaods,  ondKhiunM) 
sjIGtetB,  and  ni  tiw  rsaudies  b}'  which  tfaeic  effect  wu  countemctcd 
and.  eured.. 

1^  liinple  sp  of  the  Brbor  tozutsria  (accMdaag  to  Rumpliwa) 
is  harialeM,  ftuL  le^ioes  the  ad^on  of  gin^r  and  Mveral  sub- 
stanwa  aoBtflgcaB  to  tt,  soch  as  Icdoorf  and  laropoegang,  to  render 
ifrwujva  and  noml.  In  so  far  it  agrees  with  the  aatsbar,  which, 
iihitR  idnfiie  stale,  u  supposed  toi  be  tnertT  and  before  being  used  m 
a-  poison  ia  au^cted  to- »  prapamtioa  wfaicK  wilt  be  described  after 
the  hiefaiiy  of  tbe  tree.  Tlie  nine  efiervsseencc  and  boiliDg, 
wfadch  oociiD  OH  the  miatiue  of  the  sobstanccs  added  to  the  wAyky 
juiefl  ^ihejbnoeae  io-  filamfaangaii,  has  bwH  observed  in  die 
pr«pMnitioa.of  the  psisoD  of  Macassar,  and  ia  proportioK  to  the 
viflitnca  of  thne  affints  iba  p«sen  is  supinBcd  to  be  active. 

A  (UsMitaidaB  btcbem  pubUshed  by  Chriap.  AejmlaeiB  at  Upsal, 
ufaidt  contuiiu  the  sabstaoce  of  the  account  of  Humphnu;  a* 
ectnutt  from  it  ia  gtvea  in  Dr.  Dnncaa'a  MeAc.  Coment.  ibr  the 
year  1793,  vol,  iL  decad.  v.. 

It  appean  front  the  acooHot  of  Humpiuiw  diat  this  tree  is  aba 
fimnioa  Bonao,  Sumatm,  and  Bidi. 

Bendee  the  troe  n»a«i  trae,  tW  oo{na  ti  the  aastem  islands  and 
tbsiaatiharof  the  Javanese,  this  island  produces  a  ahrab,  which, 
at  &r  as  obtenatkin  have  tutherMi  been  made,  is  petnilJar  to  the 
same,  and  by  a  different  mode  of  preparstion,  fiimisties  a  poison 
fis  exceitdiiig-  tiie  oopao  in  vblence.  It»  name  is  tskettih,  and  its 
apeeificde8cai>tiaB.iriH  succead  to  that  of  the  antshar.  llie  genus 
hn  BBt .  jal  Ytmae  disaoveicd'  or  described. 

Deaipipiumt^ ihe  Antskar. — Th*  imtshar  belongs  to  the  twenty- 
Am  dasB  of'  Immbuis,  the  laonoeeis.  The  male  and  fhnale 
flonrers  ace  prodaoed  in  catkins  (aoKata)  on  the  same  branch,  at  no 
^ea£  diatauce  from  each  other ;  tbe  female  fiowers  %re  in  general 
atwa  the  inalei. 
The  efaBmoters  of  the  geiroa  are: 

Male  Flower.'— Calix,  consisting  of  several  scales  which  are 
imbncata ;  carol,  noae ;  jtamens,  filaments  many,  very  short,  co- 
voed  by  the  scales  of  the  receptacle-anthers, 

The  reaeptat^  an  which  the  filaments  are  placed  has  a  conical 
fenn,,  abn^,  somewhat  rtKinded  above. 

Bemale  i'ieuvr.— Catkins  ovate ;  calir,  consisting  of  a  number 
of  imbricate  scales  (geneialiy  more  than  in  the  male)  containing 
on&ftnver;  awol,  none;  pistil,  germ  single,  ovate  erect;  styles, 
tsTo^  k>agj  sbnder,  spreading)  sUgvias,  simple  acute ;  seed~vessely 
an  oblaiig  drupe,  covered  with  the  calix ;  seed,  an  ovate  nut  with 
on»  odl. 

Specif  descripHon.~-Tkt  antshar  is  one  of  the  largest  trees  in 
the  forest  of  Java. — The  stem  is  cylindrical,  perpendicular,  and 
^Ht  Qomplstdy  indnd  to  the  height  of  SO,  70»  or  SO  feet.     Near 
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the  sur&ce  of  the  ground  it  spreads  obliquely,  dividing  into  Dume- 
lous  broad  append^es  or  wings,  much  like  tbe  canarium  commune 
and  several  others  of  our  large  forest  trees.  It  is  covered  with  a 
whitish  barb,  slightly  btirstiDg  in  longitudinal  furrows :  near  the 
ground  this  bark  is,  in  old  trees,  more  than  half  an  inch  thick, 
nod,  upon  being  wounded,  yields  plentifully  the  milky  juice  from 
which  the  celebrated  poison  is  prepared.  A  puncture  or  incision 
being  made  in  the  tree,  the  juice  or  sap  appears  oozing  out,  of  a 
yellowish  colour ;  (somewhat  frothy)  from  old  trees,  paler ;  and 
nearly  white  from  young  ones :  when  exposed  to  the  air  its  surface 
becomes  brown.  The  consistence  very  much  resembles  milk,  snly 
ft  is  thidcer,  and  viscid,  litis  sap  is  contained  in  the  true  bark  (or 
cortex)  which,  when  punctured,  yields  a  considerable  t^uantity,  so 
that  in  a  short  time  a  cup' full  may  be  collected  from  a  large  tree. 
The  inner  bark  (or  liber]  is  of  a  close  fibrous  texture,  like  that  of 
the  morus  papyriferaf  and  when  separated  from  tbe  other  bark, ' 
and  cleansed  Irom  the  adheiing  particles,  resembles  a  coarse  piece 
of  linen.  It  has  been  worked  into  ropes,  which  are  very  strong,' 
and  the  poorer  class  of  people  employ .  the  inner  bark  of  younger 
trees,  which  is  more  easily  prepared,  for  the  purpose  of  making  a ; 
coarse  stuff  which  they  wear  when  working  in  the  fields.  But  it 
requires  much  bruising,  washing,  and  a  long  immersion  in  water 
before  it  can  be  used;  and  even  when  it  appears  completely  puri- 
tied,  ))ersons  wearing  this  dress,  on  being  exposed  to  the  rain,  are 
affected  with  an  intolerable  itching,  which  renders  their  flimsy 
covering  almost  insupportable. 

It  will  appear  from  the  account  of  the  manner  in  which  the 
poison  is  prepared,  that  the  deleterious  quality  exists  in  the  gum,  ■ 
a  small  portion  of  which  still  adhering  to  the  bark,  produces,  when 
it  becomes  wet,  this  irritating  effect ;  and  it  is  singular,  that  this 
property  of  the  prepared  bark  is  known  to  the  Javanese  in  all  places 
where  the  tree  grows,  (for  instance  in  various  parts  of  the  provioeea 
of  Bangil  and  Malang,  and  even  at  Onarang)  while  the  preparatios 
of  a  poison  from  its  juice,  which  produces  a  mortal  effect  when, 
introduced  into  the  body  by  pointed  weapons,  is  an  exclusive  art  of 
the  inhabitants  of  the  eastern  extremity  of  the  island. 

One  of  the  Regents  in  the  eastern  districts  informed  me,  that 
having  many  years  ago  prepared  caps  or  bonnets  from  the  inner 
bark  of  the  antshar,  which  were  stift'eoed  in  the  usual  manner  with 
■thick  rice  water,  and  handsomely  painted,  for  the  purpose  of  deco- 
rating his  mantrles,  they  all  decidedly  refused  to  wear  them,  assert- 
ing that  It  would  cause  their  hair  to  fall  out. 

The  stem  of  tbe  antshar  having  arrived  at  the  before-mentioned 
height,  sends  off  a  few  stout  branches,  whidh  spreading  nearly 
horizontally  wtih  several  irregular  curves,^  divide  into  smaller 
branches  and  lurdi  a  bemisplierical,  but  not  very  regular  crown. 
The  external  branches  are  short,  have  several  unequal  bends,  and 
are  covered  with  a  brown  bark. 
■  The  leaves  are  alternate,  oblong,  hean-sbaped>  someiyhat  ntr- 
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rawer  towards  tlie  base,  entire,  with  a  waving  or  undulated  margin, 
which  sometimes  has  a  few  irregular  sinuosities.  The  longitadinal 
serve  divides  ilie  leaf  somewhat  obliquely,  and  the  inferior  divisioa 
is  generally  the  larger.  The  point  is  irregular ;  some  are  rounded 
at  the  end,  others  run  off  almost  abruptly  to  a  short  point.  Hie 
upper  surface  is  shining  and  nearly  smooth;  some  widely  dispersed  . 
short  villi  are  observed  on  it ;  the  inferior  surface  is  lightly  rough, 
reticulated,  and  marked  with  oblique- parallel  veins.  Tlie  petiole  is 
short.  The  flowers  are  produced  towards  the  extremity  of  the 
outer  branches,  in  a  few  scattered  catkins;  tlie  common  peduncla 
of  the  males  is  slender  and  long ;  that  of  the  females  is  shorter. 

Previous  to  tlie  season  of  ftowering,  about  ihe  beginning  of  June,, 
the  tree  sheds  its  leaves,  which  re-appear  when  the  male  flowers 
have  completed  the  ofhce  of  fecundation.  It  delights  in  a  fertile 
and  not  very  elevated  soil,  and  is  only  found  in  the  largest  forests. 
I  first  met  with  it  (the  antshsr)  in  the  province  of  Poegar,  on  niy 
way  to  Bamoowangee ;  in  the  province  of  Blambangan  1  visited 
four  or  live  difierent  trees,  Irom  which  this  description  has  been 
made,  while  two  of  them  fumish<-d  the  juice  for  the  preparation  of 
the  oopas.  The  largest  of  these  trees  had,  where  the  oblique 
appendages  of  the  stem  entered  the  ground,  a  diameter  of  at  least 
ten  feet ;  and  where  the  regularly  round  and  straight  stem  began, 
the  extent  of  at  least  ten  feet  between  the  points  of  two  opposite 
appendages  at  the  surface  of  the  ground,  its  diameter  was  full 
three  feet.  I  have  since  found  a  very  tall  tree  in  Passooroowang, 
near  the  boundary  of  Malang,  and  very  lately  I  have  discovered 
several  young  trees  in  the  forests  of  Japara,  and  one  tree  in  the 
vtdnity  of  Onarang,  In  all  these  places,  though  the  inhabitants  are 
unacquainted  with  the  preparation  and  effect  of  the  poison,  theydis- 
tinguish  the  tree  by  the  name  of  Antshar.  From  the  tree  I  found 
in  the  province  of  Passooroowang  I  collected  some  juice,  which 
was  nearly  equal  in  its  operation  to  that  of  Blambangan.  One  of 
the  experiments  to  be  related  below  was  made  with  The  oopas  pre- 
pared by  myself,  after  my  return  to  the  chief  village.  I  had  some 
difficuhy  in  inducing  the  inhabitants  to  assist  me  in  collecting  the 
juice,  as  they  feared  a  cutaneous  eruption  and  inflammation,  fc- 
sembling,  according  to  the  account  they  gave  of  it,  that  produced 
by  the  ingas  of  this  island,  the  thus  vemix  of  Japan,  and  the  rkus 
radicans  of  North  America:  but  they  were  only  affected  by  a  slight 
heat  and  itching  of  the  eyes.  In  clearing  the  new  grounds  in  the 
environs  of  Banjoowangie  for  cultivation,  it  is  with  much  diflBculty 
the  inhabitants  can  be  made  to  approach  the  tree,  as  they  dread  the 
cutaneous  eruption  which  it  is  known  to  produce  when  newly  cut 
down.  But  except  when  the  tree  is  largely  wounded,  or  when  ilia 
felled,  by  which  a  large  portion  of  the  juice  is  disengaged,  the 
effluvia  of  which  mixing  with  the  atmosphere,  affect  the  persons 
exposed  to  it  with  the  symptoms  just  mentioned,  the  tree  may  be 
approached  and  ascended  like  the  other  comiooa  trees  io  the  forests. 
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The  antshar,  like  the  trea  in  itv  neigbbourfaood,  ii  on  all  Mt» 
AMTOunded  by  shrubs  and  plaats;  in  no  insttsoe  have  1  observed 
the  ifround  naked  oi  barren  in  its  immediaie  ciicumferRice. 

Hm  latest  ine  I  met  with  in  Btambangan  ma  so  closely  eo- 
virotaed  by  tb«  ccKimoo  trees  and  shrobs  of  the  forest  in  vriiieh  it 
.  fraw,  that  it  was  with  difficidty  I  coi^  approach  it.  SeWfri  vmea 
■ad  dimlHiig  shrubs,  in  complete  health  and  vigoor,  adhered  to  it 
and  ascended  to  nearly  half  its  height.  And  at  the  time  i  visited 
du  tcee  and  oolleeCed  the  jwce,  1  was  forcibly  stmcli  with  tbe 
cgTf^ious  misreprcseatatioD  of  Foersch.  Several  yoimg  trees  spoa-> 
taaeooriy  tipiaag  from  seeds  that  had  fallen  from  the  parent^  re- 
minded  me  of  a  line  in  Darwin's  Botanic  Garden : — < 
"  Ctialaed  mt  hia  raot  two  icioa  Deuion]  dwell." 

WUla  in  recalling  his  beautiful  descriptiao  of  the  oopn^  my 
vieintty  t»  the  tree  gave  lae  reason  to  rejoice  that  it  is  fcmided  on 
fietbn.  The  wood  of  the  antsbar  is  white,  light  and  of  a  spmgg 
tippeareoKe. 

Description  of  the  TVAtAii.— The  fhictifieaiion  of  the  tahittik  is , 
•(ill  unknown;  after  alt  possible  research  in  the  district  where  it 
crows,  I  have  not  been  able  to  £nd  it  ia  a  flowering  state. — It  is  a 
UKe  wiadii^  ihrub. 

The  root  extends  creeping  to  a  considefable  distance,  pendlel  to 
the  surface  (tf  the  earth,  sending  off  small  fibres  at  dt&erent  curves, 
while  the  main  root  strikes  perpendicularly  into  the  ground. 

is  large  individuals  it  lias  a  diameter  of  two  or  three  ioehes-;  it 
is  Qovered  with  a  reddisfa-brown  bark,  codtainiog  a  jince  of  the 
fame  colour,  of  a  peculiar  pungent,  and  somewhat  nmiseous  odour. 
From  this  bark  the  poison  is  prepared, 

Tbe  stem,  which  in  general  is  shrubby,  sometimes  acquires  tbe 
uze  of  a  sAiall  tree ;  it  is  very  irregular  in  its  ascent  and  distribn* 
tton :  having  made  several  la^e  bends  near  the  surface  of  the  earth 
it  divides  (at  long  intervals)  into  numerous  branches,  which  attach 
thenaselves  to  the  neighbouring  objects  and  pursue  a  winding  course^ 
at  no  gveM  dislasce  fiom  the  ground  and  nearly  parallel  to  it.  In 
some  ioetmces  the  stem  rises  and  ascends  to  the  top  of  large  trees ; 
its  form  is  completely  cyliadricri,  and  it  is  covered  with  a  fpcf 
spotted  bark. 

Tbe  lesser  branches  arise  from  the  stem  in  pairs  (opposite)  and 
are  very  long,  slender,  cylindrical,  divergent,  or  spreading,  and 
covered  with  a  smooth  grey  shining  bark;  on  these  the  leaves  are 
placed  opposite,  in  single  pairs  or  on  a  common  footstalk,  piooate 
in  two  or  three  p«rs ;  they  are  egged,  spear-shaped,  entire,  ter- 
minating in  a  long  narrow  point,  completely  smooth,  and  sbinii^ 
on  the  upper  surface,  with  a  few  parallel  veins  beneath, — The 
petioles  are  short  and  somewhat  curved.  Towards  their  extremky 
the  shoots  produce  cirrhi  or  tendrils,  wfaieh  appear  without  any 
i^ular  distnbBtioB  opposite  to  tbe  leaflets  f  and  some  bencbe*  are 
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entirely  without  them :  they  are  about  an  inch  lone,  slender,  com* 
presseil,  and  apirally  turaed  back  (recufvati) :  at  the  end  near  their 
oase  a  amall  stipula  is  found. 

The  tsheltik  grows  only  in  close,  shady,  almost  inaccessible 
forests,  in  a  deep,  black,  fertile,  vegetable  mould.  It  is  verjf 
rarely  met  with,  even  in  the  wildernesses  of  Blambangan. 

I.  Preparatton  of  the  Aittshw, — This  process  was  performed  for 
me  by  an  old  Javanese,  who  was  celebrated  for  his  superior  skill  ia 
preparing  the  poison.  About  eight  ounces  of  the  juice  of  the 
an^har,  which  had  been  collected  the  preceding  evening  in  the 
usual  manner,  and  preserved  in  the  joint  of  a  liambno,  was  care- 
fully strained  into  a  bowl.  The  sap  of  the  following  substances, 
which  had  been  finely  grated  and  bruised,  was  carefully  expressed 
and  poured  into  it:  viz.  arum,  nampoo  (Javanese),  kaemferia 
galanga,  konishur,  amomum  lengley',  (a  variety  of  zerumbed)  com- 
mon onion  and  garlic,  of  each  about  half  a  dram ;  the  same  quan- 
tity of  finely  powdered  black  pepper  was  then  added,  and  the 
mixture  stirred. 

The  preparer  now  took  an  entire  fruit  of  the  capsicum  Jrulicomm 
or  Guinea  pepper,  and  having  (^ned  U,  he  carefully  separated  a 
single  seed,  and  placed  it  on  the  fluid  in  the  middle  of  the  bowl. 

The  seed  immediately  began  to  reel  round  rapidly,  now  forming 
a  regular  circle,  then  darting  towards  the  margin  of  the  cup,  with 
a  perceptible  commotion  on  the  snrface  of  the  liquor,  which  con- 
tinued about  one  minute.  Being  completely  at  rest,  the  same 
quanti^of  pepper  was  again  added,  and  another  seed  of  the  cap- 
sicum uiid  on  as  before:  a  similar  commotion  took  place  in  the 
fluid,  but  in  a  less  degree,  aud  the  seed  was  carried  round  with 
diminished  rapidity.  The  addition  of  the  same  quantity  of 
pepper  was  repeated  a  third  time,  when  a  seed  of  the  capsicum 
being  carefully  placed  in  the  centre  of  the  fluid,  remained  quiet^ 
forming  a  tegular  circle  about  itself  in  the  fluid,  resembling  the 
halo  of  the  moon.  Thb  is  considered  as  a  sign  that  the  preparation 
of  the  poison  is  complete. 

The  dried  milk  of  the  autshar  having  been  preserved  close  a 
considerable  time,  can  still  be  prepared  and  rendered  active.  A 
quantity  which  I  had  collected  about  two  months  before,  was 
treated  in  the  following  manner  by  the  same  person  who  prepared 
the, fresh  juice.  Being  infused  in  as  inueh  hot  water  as  was  barely 
sufBcient  well  to  dissolve  it,  it  was  carefully  stirred  till  all  the  par- 
ticles soluble  in  water  were  taken  up ;  a  coagulum  of  resin  re- 
mained undissolved,  this  was  taken  up  and  thrown  away.'  The 
liquor  was  now  treated  with  the  spices  above-mentioned,  the 
pepper  and  the  seed  of  the  capsicum,  in  the  same  manner  as  the 
fr^  juice.  The  same  whirling  motion  occurred  as  above  described 
«D  Uie  seed  being  placed  in  the  centre.  Its  activity  will  appeat' 
from  one  of  the  experiments  to  be  related. 

2.  Of  the  TiAciriA.— The  baric  of  the  root  is  carefully  separated, 
«id  cleared  of  all  the  adlteieat  eanh ;  «  proportionate  wuiDtjity  <k 
Vol.  IX.  N"  UI.  O 
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«M«ri3|MBW«J0O,  and  it  is.  boiled  about  as  lipur,  wbc6  the  fluiA 
W  c«r^%  filterod  thri^ugti  a  white  clglh.  It  is  then  exposed  to  tb* 
fire  again,  and  boiled  down  to  nearly  the  confiitence  wf  an  «itract  y ' 
JA  tUs  sWfi  it  touch  rcaecDbtes  a  thick  sftuf.  The  followinif 
>pic«s  l)av(ig  bc^D  {vepsKd  H  above  4(^crib«d,  are  added  ia  tW 
same  propor^n  aa  to  ine  aatshar^  viz.  kajeo^i^ria  galanga,  [kcnt^ 
kur,)  sdonly  &c.      Dshey,  for  comiBoa  onivn,  garlic,  aod  black 

'nie  expressed  juice  of  ditse  b  poured  iato.  the  vea^],  which  t« 
wee  naore  expc^ed  to  the  fire  a  few  minutes,  wh«D  the  preparatioa 
is^complete.  The  oopaa  o£  both  kiods  muet  b«  pMscrved  in  wryi 
^low  Testela. 

Experiments. — I.  Wilh  the  Atdshar. 

Sxper.  \, — A  dog  of  middling  size  was  wounded  in  t^  muschft 
oC  the  thigb  wiikan  arrow  that  bad  been  imnjeised iota  the  newlyi 
prepared  oopas,  and  had  been  exposed  .to  the  air  one  aigbtk  lb* 
three  minutes  he  seemed  uneasy,  he  trembled  and  had  occauonak 
Oiitchiugi,  his  hair  stood  erect,  be  dischBtged'  the  omtenu  of  his 
bowels.  An  attempt  was  inade  to  oblige  him  to  walb  but  be  could) 
With  dificult;  support  himself.  In  eight  tBinutcs  be  b^an  to- 
tremble  vwlentjy,  the  twitching  continued,  and  his  bteatfaiDg  was 
hasty.  In  12  minutes  he  extended  hb  tongue  asd  licked  hiajuM} 
be  SQoa  made  an  attempt  to  vomit.  In  IS  minutes  be  had  volast 
QODtMctioDs  of  the  abdominali  and  pectoral  musclos,  follDwcd  1^' 
vomitiug  of  a.  y«Uowi«h  fluidi  In  15  minutes  ^e  vomitiog  ra~ 
Qurred.  In  16  minutes,  almost  unable  to  support,  himself  mtht 
\dlolent.  contractioD  of  the  abdominal  muscles.  In  1 7  minutes  ha- 
threw  himself  on  the  ground,  his  respiration  was  labtwiou*,  aod-h» 
wmited  a  frothy  matter.  In  19.  minutes  violent  retchi^,  with, 
ipterrvpted  discharge  of  a  frothy  substance  from  his  stomach.  Ib' 
ai  minutes  he  h^d  spasms  of  the  pectoral  and  abdomisal  muwles, 
tw)  breathing  was  very  laborious,  and  the  frothy  vomiting  continuedi 
In  24  minutes  in  apparent  agony,  turning  and  twisting  hiiBBelfj 
rising  up  and  lying  down,  throwing  up  froth.  In  25  minutes  he 
f»Il  down  suddenly,  screamed,  extended  his  extremities  convubedt 
discharged-his.  excrement,  the  froth  falliog  from  his  mootb.  Oo- 
the  26th  minute  he  died. 

Distecthm. — the  abdomen  being  opened  about  five  mututes- 
after  deaths  a  small  quantity  of  a  serous,  fiuid  was  found  in  ibe 
cavity.;  the  liwf ,  intcstioes,  and  other  viscera  were  naturaL— ^n- 
the  stomach  a  yellowish  firothy  mucihgc  was  feuod  adhering  to  tb» 
internal  coat,  which  was  contracted  into  wrii^les. 

In  the  thocax  the  lungs  were  of  an  elegant  fi^d  colour,  and 
gorged  with  blood,  the  pulmonary  vessels  exUUttng  through  their 
coats  a  florid  sanguinary  fluid:  on  puncturiog  the  ascendnig  aort* 
the  blood  gushed  out  of  a.fiorid  colour. 

In  the  vense  cavte  the  blood  was  of  the  usual  ditrk  k«e,  sod  on 
twieture  flowed  out  forcibly.    The  musolet  of  th&  extiemitis* 
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Mibre  remarkably  pale;  on  tracing  the  wound,  it  was  found  in- 
flamed, and  in  two  places  along  its  course  a  small  quantity  of  blood 
*a3  found  eSlised  between  the  muscle  and  tendon. 

Exper.  2. — A  dog  about  four  months  old  was  pricked  in  the 
thnscles  of  the  thigh  with  the  oopas  that  had  been  prepared  from 
the  jincel  collected  ID  Poegar;  the  poison  bad  remained  on  the 
arrow  about  48  hours.  In  three  minutes  he  began  (o  tremble,  and 
the  wounded  lidib  shook  more  considerably;  he  soon  began  to 
flroofi,  hang  his  head,  and  extending  hia  tongue,  licked  his  jaws. 
In  four  minutes  he  began  to  retch ;  on  the  eiebth  minute  he 
vomited,  with  violent  and  painful  contraction  of  tne  pectoral  and 
ftbdominal  muscles,  which  agitated  his  whole  frame.  In  nine 
minutes  he  vomited  again-wllh  convulsive  violence;  the  secretion 
of  saliva  was  much  increased,  he  stretched  out  his  fore-legs  as  if  he 
could  with  difficulty  support  himself,  his  head  hanging  to  the 
ground;  his  breathing  was  slow  and  laborious.  In  11  minutes  he 
uirew  up  frothy  matter,  with  violent  contraction  of  the  abdominal 
itnd  pectoral  muscles,  and  throwing  himself  on  the  ground,  cried 
out  violently.  In  12  minutes  the  vomiting  returned,  he  cried  more 
violently,  was  seized  with  convulsions,  extended  his  extremities, 
and  on  the  13th  minute  he  died. 

On  dissection  a  small  quantity  of  serum  was  found  in  tlie  abdo- 
lAen.  The  intestines  were  natural,  the  liver  was  much  distended 
with  blood,  as  also  the  vessels  of  the  kidneys. 

The  stomach  still  contained  some  aliment. 

Fn  fhe  thorax  the  lungs  were  of  a  beautiful  crimson  colour  and 
the  vessels  strongly  distended;  on  puncturing  the  aorta  the  blood 
bounded  out  forcibly  of  an  elegant  florid  colour ;  collected  in  acup 
it  soon  coagulated;  from  the  venie  cavee  the  blood  also  sprung  out 
forcibly  of  a  dark  livid  colour. 

The  vessels  on  the  surface  of  the  brain  were  more  tban  naturally 
injected  with  blood;  as  were  the  longitudinal  and  frontal  sinuses. 
The  wound  was  as  in  the  last  instance. 

Exper.  3. — An  animal  called  gendoo  by  the  Javanese  {the  lemur 
i^olanj  of  Linnssus)  was  ptlched  in  the  cavity  of  the  ear  with  a 
mixture  of  the  simple  unprepared  fresh  juice  of  BDUhar,  with  a 
little  extract  of  tobacco.  It  felt  the  effects  very  sooii,  and  during 
the  first  minutes  it  was  very  restless;  on  the  fifth  minute  it  became 
drooping.  In  10  minutes  it  was  convulsed,  and  soon  became 
motionless  and  apparently  Insensible.     On  the  20ih  minute  it  died. 

It  must  be  remarked  that  this  animal  is  uncommonly  tenacious 
of  life. 

In  attempting  to  kill  it  for  the  purpose  of  preparing  and  stuffing, 
it  has  more  than  once  resisted  a  violent  strangulation  full  1 5  minutes. 
'  Exper.  4. — A  young  lutra  (welinsang  of  the  Javanese)  was 
punctured  near  the  anus  in  the  muscles  of  the  abdomen,  with  the 
Simple  fresh  juice  of  the  antshar,  mixed  with  a  little  extract  of 
stramonium  ;  very  soon  after  the  puncture  the  animal  became  rest- 
Uasf  and  holding  it  in  my  hand,  I  could  perceive  convulsive  twitch- 
o  2 
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iogsof  the  muscles.  In  15  miautes  it  began  to  retcb,  had  an 
increased  flow  of  saliva,  and  extended  tbe  tongue :  the  abdominal 
muscles  acted  violently,  and  at  intervals  were  strongly  contracted 
about  the  pelvis.  In  20  minutes  it  was  convulsed,  very  restless 
during  the  intervals,  and  made  repeated  efforts  to  vomit  without 
throwing  up  any  thiug :  the  convulsions  increased  in  frequency  and 
violence  unul  the  25tb  minute,  when  the  animal  died. 

Exper.  6. — A  small  dog  was  wounded  in  tbe  usual  manner  in 
tbe  muscles  of  the  thigh  with  the  simple  unprepared  milk  of  tbe 
antshar.  From  the  moment  of  the  puncture  he  continued  barking 
and  screaming  incessantly  eight  minutes;  be  now  extended  his 
tongue,  licked  bis  jaws,  was  seized  with  twitchings  of  the  extre- 
mities and  with  contractions  of  the  abdominal  muscles,  and  dis- 
charged  the  contents  of  hta  Ixiwels.  On  the  10th  minute  he 
Gprung  up  suddenly  and  barked  violently,  but  soon  became  ex- 
hausted andlaid  down  quietly  on  the  ground.  On  tbe  12th  minute 
he  fell  prostrate,  was  convulsed,  after  which  having  remained 
apparently  motionless  one  minute,  the  convulsions  recurred  witb 
greater  force.     On  the  Hth  minute  be  died. 

On  dissection  all  the  vessels  In  the  thorax  were  found  exces^vely 
distended  witb  blood. 

In  the  abdomen  the  stomach  was  almost  empty,  but  distended 
with  air  and  its  internal  coat  covered  witb  frotli.  Tbe  vessels  of 
tbe  liver  were  gorged  with  blood. 

Exper.  G. — A  bird  of  the  genus  ardea,  somewhat  smaller  than 
a  fowl,  was  wounded  in  the  muscles  of  the  abdomen  with  a  dart 
covered  with  the  unprepared  milk  of  the  antshar.  On  the  sixtb 
minute  after  the  puncture  it  died,  without  exhibiting  much  of  the 
eflccts  of  the  poison,  having  been  held  in  the  hand  to  prevent  its 
escape. 

Exper.  7- — A  bird  of  the  same  genus  (as  employed  in  the  last 
experiment)  was  wounded  in  the  muscles  of  the  inferior  part  of 
the  wing,  with  the  unprepared  milk  of  the  antshar,  collected  from 
a  dilTerent  tree  in  the  province  of  Blambangan.  In  15  minutes  he 
threw  up  a  yellow  matter  from  his  stomach  and  trembled.  In  20 
minutes  he  died,  having  previously  been  convulsed. 

Exper.  8. — A  mouse  was  punctured  in  the  muscles  of  the  fore- 
leg, near  the  articulation,  with  the  prepared  poison.  He  imme- 
diately shewed  symptoms  of  uneasiness,  running  round  rapidly, 
and  soon  began  lo  breathe  hastily.  In  five  minutes  his  breathing 
was  laborious  and  difficult,  and  on  the  sixth  minute  not  being  able 
to  support  himself,  he  lay  down  on  his  side.  In  eight  minutes  he 
was  couvulsed,  and  his  breathing  was  slow  and  interrupted;  thie 
convulsions  continued  until  the  lOth  minute,  when  he  died, 

Exper.  9. — This  experiment  was  made  with  the  sap  of  tbe 
antshar,  which  I  collected  near  the  village  of  Porrong  in  Passoo- 
roowang,  and  prepared  according  to  the  process  I  had  seen  at' 
Banjoowangee,  with  the  spices  above  mentioned.  As  its  object  is 
tq  shew  the  relative  action  of  the  poison  collected  in  different  parU 
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of  tlie  island,  (and  aa  it  geDerally  agrees  with  the  first  and  second 
csperiments,)  I  shall  only  mention  its  chief  stages.  In  one  minute 
after  the  puncture  the  animal  began  to  shiver,  and  his  akia  was 
contracted.  Id  fire  minutes  he  extended  his  tongue  and  began  to 
retch.  In  eight  minutes  he  trembled  violently.  On  the  21st 
minute  he  Tomited.  In  24  minutes,  after  repeated  vomiting,  his 
extremities  were  couvulsed.    On  the  2Utli  minute  he  died. 

The  appearances  on  dissection  were  exactly  the  same  as  those 
observed  in  the  first  and  second  experiments. 

Exper.  10, — The  simple  unprepared  juice  of  the  antshar  irom 
the  same  tree  (vide  Experiment  9,}  applied  on  a  small  d<^  in  the 
usual  manner,  caused  death  on  the  19th  minute,  with  the  symp- 
toms that  occurred  in  the  other  experiments. 
'  Exper.  11, — A  small  monkey  was  awounded  in  the  muscles  of 
the  thigh,  mdi  a  dart  covered  with  the  prepared  oopas  from  Ban- 
joowangee.  He  was  instantly  affected  by  the  poison,  and  in  less 
than  one  minute  lay  prostrate  on  his  side :  on  attempting  to  rise  he 
shewed  symptoms  of  drowsiness,  which  continued  five  minutes, 
when  be  beg^n  to  retch.  On  the  sixth  minute  he  vomited  and  dis- 
charged the  contents  of  his  rectum.  He  was  soon  seized  with 
convulsions,  and  on  the  seventh  minute  he  died.  The  same  appeac- 
ances  were  remarked  on  dissection  as  in  the  former  experiments. 

Exper.  12, — A  cat  was  wounded  with  the  same  poison.  In  one 
minute  the  breathing  became  quick.  In  seven  minutes  the  saliva 
flowed  in  drops  from  the  tongue.  In  nine  minutes  she  vomited  a 
^he  frothy  matter,  and  appeared  in  agony.  On  the  11th  minute 
she  threw  up  an  excremental  matter.  In  14  minutes  she  discharged 
{he  contents  of  the  bladder  and  rectum  involuntarily.  In  15 
minutes  she  died  ctHivuIsed. 

Exper.  IS. — ^The  following  experiment  was  m&de  on  the  animal 
of  the  ox  tribe,  in  common  domestic  use  in  Java,  called  korbow 
by  the  Javanese,  and  buf&to  by  the  Europeans  i  the  subject  was 
full  grown,  and  in  perfect  health  and  vigour.  Having  been  well 
secured,  he  was  wounded  by  a  dart  somewhat  larger  than  those 
used  in  the  other  experiments,  covered  with  the  oopas  from  Blam- 
bangan  (applied  about  24  hours  before)  in  the  internal  muscles  of 
ihe  thigh,  in  an  oblique  manner,  the  skin  liaving  been  previously 
divided  to  admit  the  weapon  freely. 

The  animal  being  in  some  degree  loosened,  about  one  minute 
after  the  puncture  the  dart  was  extricated  ;  I  suppose  that  about  six 
grains  of  the  poison  adhered  to  the  wound.  On  the  10th  minute 
the  respiration  was  somewhat  increased  and  heavy.  In  20  minutes 
he  had  a  ct^ious  discharge  from  his  Intestines,  a  watery  fluid  flowed 
from  hu  nostrils,  and  be  showed  some  symptoms  of  drowsiness. 
In  SO  minutes  he  had  an  increased  flow  of  saliva  which  dropped 
from  his  mouth,  be  extended  his  tongue  and  licked  his  jaws ;  bis 
'  respiration  became  more  laborious ;  his  pectoral  muscles  acted  with 
violence,  and  the  abdominal  muscles  were  strongly  contracted 
above  the  pelvis.    His  motions  were  shnv  and  difficult.    HU  mus- 
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culsr  esertions  were  much  dimioished,  and  he  exhibited  greaf 
fatigue  accompaoied  by  restlessness  :  all  these  symptoins  gradually 
increased  untU  the  60(h  minute.  Hii  hair  Btood  erect:  unable  to 
support  htmseir,  he  lay  down :  he  had  contractions  of  the  extre- 
mities :  the  abdominal  and  pectoral  muscles  were  more  violently 
convulsed  and  the  respiration  was  more  lahorious.  The  restlessness 
rapidly  increased ;  having  risen  with  difficulty  he  quickly  lay  dowi^ 
again  exhausted  and  panting ;  the  flow  of  saliva  from  his  mouth 
continuing.  In  7^  minulcs  he  extended  his  tongue  and  mad«  ui 
attempt  to  vomit;  his  extremities  trembled;  he  rosp  and  threw 
himself  down  again  suddenly,  extending  his  head.  On  the  80th 
minute  the  saliva  flowed  in  streams  from  bis  mouth  mixed  with 
froth :  he  retched  violently,  with  excessive  convulsive  action  of  his 

fectoral  muscles,  but  unable  to  vomit,  he  appeared  in  great  agofiy.' 
n  90  minutes  he  extended  his  bead  with  strong  cpnvulsions,  an^ 
trembled;  the  hair  stood  erect;  he  discharged  the  contents  of  bis 
bowels ;  the  breathing  became  more  laborious,  and  the  muscles  of 
the  abdomen  and  breast  acted  with  excessive  violence-  The  agony 
increasing,  he  rose  a  few  seconds,  but  unable  \o  support  himself 
fell  down  again.  The  UOthniioute  having  made  an  attempt  to 
rise,  he  fell  down  head  foremost,  with  convulsions  of  tlje  extre- 
mities and  head ;  he  groaned  violently]  the  respiration  was  much 
impeded,  and  recurred  at  intervals  of  15  seconds.  On  the  120tli 
minute  he  lay  in  great  agony,  gro^ned>  bellowed,  and  extende4 
his  tongue  and  extremilics  violently  convulsed.  Jii  125  minutes 
lie  was  entirely  exhausted :  the  breathing  returned  ^i^ef  long  inters 
yals.     On  the  130th  minute  he  died  convulse^. 

15  minutes  after  the  motions  of  life  had  ce^^d,  J  opened  the 
cavities  of  the  abdomen  and  breast.  The  stomach  vyss  itptnenselj 
distended  with  air :  the  ve^els  of  all  the  v^cera  of  the  abotQeii 
were  as  injecie^  and  disteiided  with  bfood.  \a,  the  tho^Qx  tb^ 
lungs  were  of  a  vivid,  florid,  crimson  cojou);,  ^nd  the  great  yes?!? 
(the  aorta,  vente  cavffi,  anc|  the  artf  ^es  and  veins  of  the  lui>gs) 
Were  gorged  with  hjood. 

A  small  puncture  being  niade  in  the  aiirta,  the  blood  b^vuded 
out  in  a  stream  of  a  beautiful  cri];Dson  colour;  from  the  vense  caves 
it  flowed,  of  a  dark  livid  colour.  In  the  large  muscles  of  th^ 
pectus,  which  had  been  divided  in  the  dissgctioi),  a,  trembling 
vibratory  motion  ^as  obfierved  fuU  2p  qiinvtes  after  th;e  n^o^pm  oi 
life  had  ceased. 

Exper.  14.— A  fowl  oi^  middling.  Mifo  was  pW^^^  *^  ^^ 
muscles  of  the  thigh  with,  a  poi;soned  da^t  '{ipax  Imijoowangei:. 
l)uriog  the  first  hour  it  wa^  little,  a%cted  by  th^  wound.     In  ^ut 
two  hours  it  appeared  dronrs^,  ^n^d  bajjii  sUght  shiverings,    Jt  coat - 
f inued  drooping  and  quiet  till  2^  houj;s.  sfter  th«  puQCti,i^  w))^  '\\ 
^ied.     ''■■■■  ....... 

(Tft  it  cmiin^i^ 


D.n.iized  by  Google 


I 


S     I        "Wa^miJOil  1  " " 


5    I 


1 

9 

•i«^j<.j 

S2222S2E22== 

s 

-.ftp 

fDIUJO  ADDS 

•qwM 

£2i2222*S22S 

1 

s 

s 

1 

4;9j|g^Sl^|a>&| 

g=SS=S2S2S?S 

a««»;«2!g5£223 

-2SSKS2as2g- 

s 

a 

o 

ssssssssasss 

3 

-jMMin 

gi»S22-=S-'a-S 

i 

•l""|l!H 

"■3iSS!S5S23--S 

a 
4 

t 

£ 

•mu«h 

[Marcb, 


Article  VII. 


Observations  on  Clouds,  &c.    By  Mr.  Johnson^  Surgeon,  of 
Lancaster. 

{To  Dr.  Thomson.) 
SIR, 
Tbb  following  remarks  are  submitted  to  your  notice,  in  the  hope 
that  some  of  them  may  be  deemed  worthy  of  insertion  in  your 
Amials  ^Philosophy. 

I.  On  two  Species  nj  Cloud. 

1.  In  a  serene  sky,  when  there  is  no  wind,  a  long  and  narrow 
band  of  white  cloud  may  sometimes  be  gbserved  stretching  almost 
across  the  heavens,  at  a  considerable  elevation.  One  margin  is 
thick  and  well  defined;  the  other  melts  gradually  offiotoaBne 
fleecy  ragged  edge ;  the  thicker  margin  is  always  to  windward  with 
respect  to  tlie  approaching  rainy  weather,  of  which  this  is  one  of 
the  earliest  and  most  certain  harbingers.  Each  extremity  appears 
to  taper  into  an  acute  point.  Probably  this  cloud  floats  very  high 
in  the  atmosphere,  and  extends  itself  very  br ;  in  one  instance  it 
was  noticed  about  the  same  time  at  Preston  and  Lancaster,  its 
centre  appearing  vertical  at  both  places,  which  are  upwards  of  20 
miles  distant  from  each  other.  1  would  term  this  a  lanceolate 
cloud,  allfao|igh,  as  above  described,  it  is,  more  correctly  speaking, 
ligulate ;  hut  otlier  varieties  pass  into  an  elliplical,  an  oval,  and 
even  a  triangular  form ;  all.  however,  are  distinguished  by  a  thick, 
well  defined  margin  to  windward,  and  a  pointed  extremity.  The 
elliptical  and  oval  varieties  are  well  known  hereabouts  by  the  name 
of  "  Noah's  Ark,"  either  from  their  shape  resembling  the  hori- 
zontal section  of  a  canoe,  or  more  figuratively  because  their  ap- 
pearance foretells  rain  and  floods.  The  triangular  form  is  only  an 
incomplete  variety,  generally  of  a  darker  colour,  aceompknied  by 
other  clouds,  by  wind,  t^  falling  barometer,  and  other  indications 
of  approaching  rain, 

2.  Kear  the  liorizon,  between  north  and  north-west,  or  about 
the  magnetic  pole,  a  very  remarkable  cloudy  appearance  sometimes 
presents  itself.  Its  shape  may  be  compared  to  a  man's  hand,  the 
palm  just  emerging  above  the  horizon,  and  long  tufts  expanding 
like  fingers  ;  these  tufts,  and  of  course  the  more  dense  parts  of  the 
cloud,  are  of  a  dark  brown  or  black  colour.  Neither  this,  which 
maybe  termed  \\\Rphmase,  nor  the  lanceolate  cloud  just  described, 
affects  any  particular  time  of  the  day  or  night;  hut  I  am  not  certain 
of  having  observed  the  former  during  winter,  whilst  the  finest  or 
most  ligulate  specimens  of  the  latter  have  occurred  towards  the 
close  of  a  frost.  Both,  however,  seem  worthy  of  notice  as  early 
barbingers  of  ao  impending  change  to  bad  weather,  occutiipg  at « 
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time  when  seafariog  men,  and  othen  sccustonied  to  notice  atmos- 

Eheric  phenomena,  will  confidently  anticipate  weather  of  a  different 
tod.  On  the  17th  of  July  lost  there  was  a  plumose  cloud  at  seven 
in  the  eveniog;  the  barometer  began  to  fall  soon  afterwards;  rain 
came  on  in  the  night ;  and  we  had  not  a  fair  day  fur  a  week.  Oa 
Aug.  14  there  was  a  similar  appearance  at  four  in  the  morning;  raia 
came  on  in  the  course  of  the  day,  and  continued  wkh  oaVf  occa- 
sional interruptions  for  four  days. 

II.  On  ike  NomeTiclalvre  of  Clouds. 
It  puzzles  me  to  conjecture  what  benefit  could  accrue  t<r  meteo- 
rology from  a  relapse  into  the  barbarous  language  of  our  Teutonic 
ancestors.  It  has  hitherto  been  generally  assigned  as  one  good 
reason  for  cultivating  an  acquaintance  with  the  languages  of  Greece 
and  Rome  that  they  furnish  the  materials  out  of  which  scientific 
words  may  be  so  coined  as  to  pass  current  in  all  countries.  But  if 
the  terminolt^  of  eveiy  branch  of  knowledge  is  to  be  formed  out 
of  a  dialect  peculiar  to  itself,  the  labourers  in  the  temple  of  science 
may  be  as  numerous,  as  zealous,  and  as  enterprising,  as  those  of 
the  Tower  of  Babel,  but  their  toil  will  be  re^idered  equally  abortive 
by  a  confusion  pf  tongues. 

HI.  On  Milh. 
Professor  Berzelius  has  committed  some  flagrant  mistakes  in  his 
statement  of  the  constituents  of  milk,*  which  has  been  followed  by 
Dr.  HeDry,t  and  (as  I  suppose  from  his  reference)  by  yourself. 
You  will  oi»erve  that  the  proportion  of  sugar  is  to  the  cheese  as  35 
to  28.  Again,  in  cream  there  is  said  to  be  nearly  as  much  sugar  b9 
butter.  The  proportion  of  WAter  is  excessively  too  great.  Indeed, 
the  whole  is  at  first  sight  so  very  absurd,  that  the  mistake  would 
hardly  seem  to  need  pointing  out.  However,  it  is  more  easily  dis- 
covered than  corrected ;  yet  a  good  standard  of  milk  js  much  to  he 
desired.  If  an  index  expurgatorius  of  chemistry  should  ever  be 
published;  I  know  of  no  article  which  would  better  deserve  atten- 
tion than  this  very  useful  aninul  product. 

IV. 

Inclosed  is  a  tabular  view  of  results  (see  Art.  VI.)  obtained  from  a 
meteorological  journal  kept  at  Lancaster  by  my  friend  Mr.  John 
Heaton,  The  observations  were  made  twice  a  day,  about  nine  o'clock, 
with  great  correctness  and  regularity  on  good  instruments  -from  Mr. 
Newman.  Mr.  Heaton  has  not  noted  -the  quantity  of  r^in ;  but 
this  has  been  done  by  two  other  observers,  as  you  will  learn  from 
the  inclosed  paragraphs  taken  from  the  Lancaster  Gazette  of  the 
4th  inst.    The  fact  that  less  raiu  has  fidlen  during  1816  than  on  an 
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avenge  of  ei^  pKeeding  y«*tsy  baa  also  boen  noticed  by  Mr. 
HwrisODt  of  Keodiil : — "  The  total  aoKMiatcd  to  KmKwbat  \tm 
than  48  laches,  Thii  qiuntitjr  &llg  short  of  the  meao  annual 
Bvw-age  of  the  last  eight  yeais,  1616  incliide«l,  by  two  ktchea.** 
(Keai^L  Chrouicie,  Ju.  U,  ISI7.) 

I  am.  Sir,  your  obedient  humble  imiant, 
LmcMi^,  3m,  IS,  1817.  C.  Johnson,  Surgeon* 

From  ihe Lancaster  Gazette,  Jan.  4,  Ifll^- 
The  depth  of  rain  which  fell  at  Lancaster  io  1816  was  37'47 
inches ;  which  is  something  short  of  an  average  quantity,  as  appears 
by  the  annexed  statement,  from  which  it  is  also  evideBt  that  thi 
cause  of  the  unusual  backwardness  of  the  late  harvest  was  not  < 
tupenfauDdance  <A  rain. 

ladies. 

January  3*02 

Februry 1'89 

March 2-60 

April 1-91 

May    272 

June    2-48 

July S-96 

August    2-32 

September 6'5I 

October 3-32 

November  S-22 

December  4-58 


Pepth  <tf  lain  io  1809 45-46 

1810 31-81. 

18U 41-75 

1812 a7-67 

1813 33-15 

1814 32-39 

181& 44-05 

7  }  266-28 

Average  of  sereo  yeart  ....    S8'04 

We  have  received  fron  another  cocr«qi«ideat  tb«  following 
table  of  the  depth  of  nun  fallen  ia  this  town  hist  jeaf.  Out 
leaden  Mill  perceive  that  the  two  accounts  differ  mterttUv  m 
Kveial  oi  th«  noathS]  as  well  as  iathe  total  quantity. 
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b.  «4tbk 

January 3  54 

Petvruary 1  43 

M*rch a  3S 

April     1  50 

May 3  34 

4uoe     fl  IS 

July 2  ^ 

AMgiut 3  as 

September , 4  54 

Octqket    4  4S 

Noveqiber    , 1  56 

December , 4  OS 

84  61 

RfiiQiDlSlS   , 43  35 

LeqsinlSie    ,., 8  38 


Articlb  VIII. 


On  the  Mineralo^eat  Description,  and  Mirterat  Map  of  the  Couxty 
0^  Perth,  wlack  was  in  the  Cmfemplation  of  Lord  Gray  ani 
otktrs,  who  proposed  to  subscribe  thereto,  in  1814.  By  Johq 
FaMy,  sea. 

(To  Dr.  TTiomson.) 
BIB, 
Thb  plan  which  Professor  Jameson  drew  up,  at  the  request  of 
XiOsd  Gny,  in  1314,  ibr  a  mioeralogical  description  of  the  countf 
ttf  Perth,  in  wbioh  no  aiendon  of  a  niineral  map  occun,  having 
been  inserted  in  the  Awnds  of  Philosophy,  vol.  vii.  and  referred  to, 
wjtb  marks  of  your  oamtqendation.  Annals,  ik.  83,  I  presume  to 
beg  the  &vour  of  yoa  to  give  ad  early  place  in  the  Annals  to  a  copy 
•F  (heaniwer  which  I  returned  to  the  application  received  through 
a  mutual  friend  of  his   Lordship  and   myself,  Mr.  Atkinson,  of 
Berttinek-slree^,  for  making  a  mineral  map,  &c.  of  that  county ;  to 
vluch  K^y  I  beg  the  liberty  of  now  adding  three  short  notes  :  an^ 
am.  Sir,  your  very  obedient  humble  servant, 
tfwrtflwi-riMrt,  Jan.  B,  IMT.  JOHN  Fa^BY,  SCO. 

(Gopy.) 

DEAR  SIR,  Xondm,  JidyW,  ISU. 

"  I  have  considered  the  subject  of  the  proposed  mineral  survey 
of  the  county  of  Perth,  on  which  you  mentioned  my  Lord  Gray'9 
application,  through  you,  and  beg  you  will  ipform  ^  lotdAofi 
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that  the  survey  of  a  district  on  the  north-west  of  Sheffield,*  (where 
it  would  have  been  of  great  importance  to  have  fAund  Itme  stone) 
OD  which  1  have  been  engaged,  has  hitherto  prevented  my  writing. 

*'  I  have  crossed  the  south-eastern  part  of  the  county  of  Perth, 
and  judge,  from  its  appearance,  that  I  should  he  able  to  trace  every 
individual  rock  or  useful  Btratum,  in  all  that  district,  without  any 
difficulty,  and  lay  down  its  stratification  upon  a  map,  which  would 
contain  much  useful  and  curious  information. 

"  The  remaining  and  larger  district  of  the  county,  to  the  north- 
west, 1  am  too  little  acquainted  with,  from  the  reports  of  others, 
to  judge  of  the  tacility  with  which  the  same  could  be  done  there, 
or  of  the  value  of  such  a  map  of  the  mountain  district,  when 
made,  except  as  to  the  situation  of  its  lime-stone  rocks. 

"  Neither  am  I  acquainted  with  the  extent,  in  square  miles,  of 
the  two  mineral  divisions  that  might  be  made  of  Perthshire,  a 
above,  or  with  the  state  of  the  best  large  map  of  that  county.  If  a 
thoroughly  good  modern  map  does  not  already  exist,  it  will  he  ab- 
solutely necessary,  for  the  purposes  of  a  useful  mineral  survey,  that 
the  county  map  should  be  revised  and  tilled  up,  at  the  time  of 
examining  and  tracing  the  strata  ;  since  the  positions  of  the  strata 
are  found  intimately  connected  with  the  streams  of  water,  even  to 
the  most  minute  ones,  and  the  abrupt  or  steeper  parts  of  the  sur&ce, 
occasioned  by  the  edges  of  strata,  are  alike  essential  for  tracing  and 
explaining  the  internal  structure  of,  the  district. 

'*  For  preserving  and  communicating  the  importantly  useful 
knowledge  of  the  stratification  and  mineral  works  (as  mines,  col- 
lieries, quarries,  &c.),  it  is  essential  that  every  object  on  the  sur&ce 
should  be  represented  in  the  map,  in  order  to  have  a  suflitneot 
number  of  known  points  for  exactly  describing  the  situations  of  the 
several  mineral  objects. 

"  My  want  of  information  on  the  several  points  above  men- 
tioned makes  it  impossible  for  me  to|attempt  any  thing  like  an  esti- 
mate of  the  expense  of  the  proposed  survey. 

"  The  art  of  mineral  surveying  is  at  present  so  much  in  its  in- 
ftncy  that  the  public  in  general  are  not  sufficiently  acquainted  with 
its  value  to  give  the  same  extended  encouragement  to  its  professors 
as  they  do  to  other  arts  of  longer  established  importance.  On  this 
account  a  surveyor  can  expect  no  profit  from  the  publication  f  of 
large  mineral  maps,  but  in  prudence  must  look  tor  real  employers 
before  commencing  such  works. 

"  The  great  expense  of  publishing  such  surveys  as  I  am  in  the 
babtt  of  making  induces  me  to  take  the  liberty  of  suggesting  a  mode 
of  preserving  and  difiiising  the  information  ;  this  is,  that  a  Com- 
mittee of  a  small  number  of  the  subscribers  should  be  authorised  to 

•  See  Pbil.  Mag.  xIt.  161,  liacc  publiihed. 

t  Tbii  sllndea  lo  a  reqaeit  th&t  the  aliioate  abate  allndcd  (o  might  be  mada 
OD  (be  coiMideration  of  ibe  mUieral  nirejor  beior  at  liberl;  Id  pidtlisb  tbe  nuR 
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direct  the  survey,  by  employing  one  or  more  surveyors  to  proceed 
first  with  such  parts  as  they  may  deem  most  useful  and  important; 
8Dd  that  from  time  to  time  the  work  should  be  copied  off  from  the 
surveyor's  rough  dratts  upon  a  map  of  the  county  (by  this  means 
corrected  iuHy,  as  the  worlc  proceeds,  which  may  be  deposited  ia 
Perth,  or  elsewhere),  for  the  inspection  and  use  of  the  subscribers, 
together  with  the  specimens,  and  copies  of  the  surveyor's  notes 
and  memorandums  thereon. 

"  It  would  give  me  great  pleasure  to  be  employed  by  the  sub- 
scribers to  such  a  survey,  on  engagements  for  two  or  three  months 
certain,  at  proper  seasons ;  my  charge  for  which  would  be  two 
guineas  *  per  day,  and  the  repayment  of  my  actual  travelling  and 
otiier  expenses ;  which  last,  if  the  subscribers  prefer,  (hey  might 
commute  at  one  guinea  per  day,  with  some  extra  fdlowance  for 
coach-hire,  in  the  long  journeys  from  and  to  Loadon, 

"  I  am,  dear  Sir,  your  obedient  humble  servant, 

"  WUIum  ^tkiaton,  Etq.  "  J.  FaBBT,  SeO." 


Article  IX. 
Analyses  or  Books. 


I.    Prodrome  (Pune  muvelle  Distribution  ST/st4matiqiie  du  Signs 

Amnud.    Par  H,  de  Blainville. 

In  the  last  number  of  our  Aictwls,  we  promised  to  lay  before  our 
readers  scnne  account  of  the  system  of  the  classification  of  animals 

Sroposed  by  that  learned  and  indefatigable  zootomist  Profeas(» 
llaioville ;  but  as  it  is  our  intention' to  compare  it  with  the  systems 
of  Professors  Cuvier  and  De  Lamarck,  and  to  make  some  general 
observations  on  eacli,  we  must  state  the  ideas  of  the  former  natu-  < 
ralist  as  briefly  as  possible. 

His  first  notions  on  the  subject  were  given  in  his  public  lectures 
in  1810 ;  since  which  time  he  has  devoted  himself  to  the  examina- 
tion of  tlie  internal  structure  of  organized  beings,  on  which  his 
classification  and  general  distribution  is  founded.  But  what  parti- 
cularly demands  our  admiration  is,  that  he  has  found  external  cha- 
racters by  which  to  distinguish  each  group.  His  next  object  is,  to 
endeavour  to  establish  a  rational  nomenclature,  that  will  at  the  same 
time  point  out  the  most  striking  characters  and  situation  of  each 
group  in  his  system ;  but  he  has  carried  this  no  further  at  present 
than  to  designate  the  primary  divisions.  We  shall  make  remarlcs  as 
we  proceed,  but  shall  first  give  a  tabular  view  of  his  general  cbisu- 
fication,  or  distribution  into — 1.  Sub-kingdoms,  2.  Types.  S.  Sub- 
types and  chases. 

•  Alnoit  immedlalely  afler  (bit  period  Hr.  F.  r^Md  Ul  ctaliC  I*  an  Biw 

cnployer*  to  ttaice  calacu  per  da;,  and  espeDiet, 
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T,peL 

YEBTB- 


AVBHTB- • 


Snb-liiQgdoin  L — ABTioHOPaBB. 
(AnUnab  whose  organs  are  ^milar  on  each  side.) 

l.PiUPres  . 


Sub-type  1. 
Viviparous. 


withftathen  ....  t.Petmfires 

with  scales S.  Stmaimfires 

with  naked  skiof . .  4.  NtKlipeliif^es 
5.  BmHtkifires 


Sub-type  2. 
OvifMurons, 

{_with  braochitB . , 
'  Sub-type   I.   /head  distinct   ....  6.  Cephalofores 

Not  articulose.  \head  none   ?.  Aixphi^ihons 

Snb-type  2.    ("without  legs    ....  ^.Po^hmphores 

Sob-articnh»e.  1  with  legs 9.  Cirrkipodes 

"legs  six    10.  Hexapodes 

legs  eight    11.  Octopodes 

legs  ten   \2.  Dect^)odes 

Sub-type  S.      legsvarious \3.  Heteropodes 

^rticulose.     *   legs  fourteen  . . .  ,\4.  Tetraaecapodes 

legs  many   \5.  Myriapodes 

legs  not  articulated  16.  Setipoaes 
,l^none     l^.  jipodes 

Sub-kingdom  II. — Actimouobphbs. 
(Animals  with  their  bodies  radiated.) 

1.  Sub-articulate 18.  Antmlairea 

19.  Eckinodermaires 

20.  Aracknodermakei 

21.  Actiniaires 

22.  Polypiaires 
.  23.  Zooph^taires 

Sub-kingdom  III. — Hbtbkohorphsb. 

(Animals  without  regular  form) ^  ^;  J^fJ^, 

Dr.  BlainviUe  considers  it  erroneous  to  suppose  that  the  vertical 
movement  of  the  jaws  is  peculiar  to  vertebrose  animals.  He  asserts 
that  certain  mollusca  have  the  same  motion  in  these  parts  ;  and  he 
observes  that  the  lower  lip  of  insects  (which  is,  in  fact,  formed  of 
the  coalesced  e:tterior  masillee)  has  only  a  vertical  motion.  He 
thinlts,  too,  that  the  sepiK  from  the  disposition  of  their  tentacules, 
resemble  the  polypiaires.  He  remarks  that  the  nervous  system  tA 
vertebrose  animals,  or  rather  the  moat  developed  part  of  it,  is  en- 
tirely surrounded  by  vertebre.    Thus  the  base  of  the  brun  i^^>eRn 
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tp  htn  to  be  DO  more  than  ■  cootiouitioo  of  the  spinal  marrow^  * 
Wld  the  loner  ixrna  of  the  hoad  to  be  coalesced  vertebrEe. 

Clasi  l.-^Mammaliaf  Pilif^res,  or  Miutomaires, 
These  aaimals  he  distributes  into  two  aub'claffies:  1,  Mtmodei- 
ph4s.  2.  Diddphes,  The  first  he  divides  into  aix  orders ;  the 
second  contains  but  one.  The  cetaceous  animals  be  has  placed  in 
the  same  order  with  the  ^dmt^s ;  but  observes  that  they  ^ould 
nrther  be  comidered  as  conBtituling  bd  tirder  by  rhemsetves.  The 
genera  echjdra  and  ormthorhyndais  he  has  placed  ivith  the  dideiphesf 
but  be  thinka  they  may  probably  ibrm  a  distioct  sub-dass^ 

Class  II, — Aves,  Birds,  Penrdf^es,  or  Omithoxoaires. 

The  classification  of  these  animals  he  founds  in  the  form  of  the 
sternum  and  its  appendices ;  but  here  too  he  has  shown  us  externaT 
dnracters  by  which  his  orders  and  families  may  be  distinguished. 
The  first  onier,  frrehensores,  contains  the  poirofs ;"  the  set^ond, 
fophores,  the  bnrds  of  prey ;  the  third,'  scausores,  th^  climbing 
birds;  the  fourth,  saltatores,  the  passarine  birds;  the  fifth,  gtra- 
tores,  the  columbine  birds ;  the  sixth,  the  gradatores\  or  galinaceoui 
trirdst  the  seventh,  cursores,  at  ostrich-like  birds;  the  eighth, 
graUatores,  or  waders  and  direis;  the  ninth,  natatores,  the  web- 
footed  birds. 

This  disposition  not  only  appears  to  be  perfectly  natural,  but  iaat 
the  same  time  superior  in  every  point  i^view  to  any  system  of  binl» 
that  has  hitherto  been  jvoposeo. 

Class  n\.'~Squammftres,.  or  sealed  Reptiles. 
The  disjfNKition  of  this  and  the  following  class  is  founded  on  th& 
consideration  of  the  skull,  and  was  made  public  in  Dr.  Blainville's 
lectures  delivered  b^ore  the  Facult4  des  Scieaces  as  long  ago  as 
1812,  This  class  he  divides  into  three  orders — I.  ChelonicTis,  or 
tortoises,  2.  Emydo-sauriens,  or  crocodiles^  3.  Bisperiens :  sub- 
order, I.  Sauriens,  or  lizards  with  scales;  2.  Opkydiens,  or  s^pents. 

Class  IV, — NvdipeUifires,  or  Tiaked  Repliles, 
Older,    1.  Batradens,  or  frogs.     2.  Psevdo-sauriens,   or  sala- 
manders,    3.  A^tf^iilneTii,  or  protei  and  sivenes,     4.  Pseudo-opky- 
diaa,  on  coccilHe. 

Clais  V. — Pisces,  Pishes,  or  Brimchifhvs. 
These  atiimals  he  distributes  into  two  snb-classes,  from  the  imr 
t^nltti^  of  their  teeth,  which  he  believes  to  be  aeharaeter  not 
mtherto  employed  by  any  other  Dataralist.  These  divisions,  how- 
ever, are  not  new,  although  distiogui^ed  by  new  characters.  The 
first  of  these,  dermodontes,  contains  the  cartilaginous  fishes,  which 

•  Thb  fart  «a>  liliewise  inferred  bj  Dr.  Leacb,  frho  wu  1*d  lo  the  canelntiaa 
la  coDaeqveoce  af  the  BpHondtd  anauaUcal  dlMOvrrio  <^  On  Sparxfcein  on  tho 
■    v  of  Ue  brain. 
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m  hii  opinidn  constitute  four  orden  ;  1.  Ct/clostomes,  2,  SelaqueSi 
or  rays  and  sharks.  3.  Esturgeons.  4.  Polyodontes.  Tlie  second 
sub-clasa  hft  divides  into  two  (ribei :  1,  Crustodermes,  or  hrandms- 
tiges.  2.  Sqiuaamodennes,  or  fiafaes  properly  so  called,  which 
have  smaller  scales  than  that  of  the  first  tribe ;  and  these  he  distri- 
butes into  order,   l.Telrapodes,     2,  Dipodes.    3.  Apodes. 

On  the  order  sSlarjues  he  has  written  a  very  good  monograi^iy 
with  characters  of  the  genera  and  their  sub-divisions,  with  an  ena- 
meration  of  the  species.  The  sub-genera  in  this  essay  are  tiamed 
on  the  principle  of  his  noinenclature  mentioned  above. 

Class  Vf.  Cephahpheres,  or  Cephahpodous  and  GasteropodtMS  ■ 
Mollusca. 

As  we  shall  in  a  future  number  give  a  detailed  account  of  his 
arrangement  of  this  and  the  three  following  classes,  which  he  has 
written  copiously  in  other  parts  of  the  Bulletin  des  Sciences,  we 
shall  at  present  merely  give  the  names  of  his  orders.  A.  With  the 
shell  symmetrical.  Chder,  I.  Cryptodibrandies.  2.  Pterc^ibrimckes, 
3.  Polybranches,  4.  Cydobranaies.  6.  Inferobrancbes.  6.  Nu^ 
deohrofnches.  7-  CervKobraruAes.  B.  ^hell  not  symmetrical. 
Order,  8.  ChismobroTuJies.  9.  Ptdmobranches.  10.  Syphono- 
branches.     11.  Moru^leuTohranches. 

Class  VU.  Acepkalopheres,  or  Acepkalom  Mtdlusca. 
Order,  1.  PalHobranches.      2.  LairwlUbranches.      S.  Syphom- 
branckes.      *    Fixed :    a.    Simple ;    6.  Aggregated,      **  Free : 
a.  Simple  i  b.  Aggregated. 

Class  VIII.  Pdyplaxipkores,  or  Chitones. 

Class  IX.  Cirrfupodes,  or  Bamades. 

Class  X.  Hexapodes,  or  Insectes,  properly  so  called. 

Sub-class,  1,   Tefrapth'es.    OTAa,  I.  Lepidopt^es.    2,  Coleop~ 

tires.    3.  Orthoptires,    4.  Hemiptires.     5.  Nturopth-es.    G.  Hy- 

memplh-es.     Sub-class,  2.  Dipthes.     Sub-class,  S.  Apices. 

Class  XI.  Octopodes,  Aracknides,  or  Spiders. 
Class  XII.  Decapodes,  or  Crustacea, 
Sub-class,  1.  Aceres.    Sub-class,  2.  Tetraceres.    A.  Thoradqaes. 
Order,  1,  Brachyceres,     2.  Macroures.    B.  Aikoradques. 

Class  XIII.   Heteropoda. 
Sub-class,  1.  Bradmpoda.    2.  Squillares.    The  first  of  these 
sub'classes  contains  a  part  of  the  entomoertracea  of  Miilter.    The 
second,  the  genus  sqmlla  of  authors. 

Class  XIV.  T^trad4capodes. 
Sub-cUsB,   1.   fetracera.      Order,    1.  Crevettmes.    2.  Ascites, 
3.  doportes.     Sub-class,    2.  Bpizores.    Tbe  first  contaios  th» 
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eammari  and  onisd  of  the  o]der  authors ;  the  second  lub-claa^  the 
lemeecEf  catigi,  &c. 

Class  XV.  Myriapoda, 
ContaJQs  the  same  animals  iocluded  under  this  head  by'  Dr. 
Leach. 

Class  XVr.  Setipodes,  w  Amelides, 
Comprehends  the  lumbrici,  and  other  worms  with  setiform  feet. 

Class  XVII.  Apodes. 
He  is  doubtful  whether  these  animals,  which  he  divides  into  sub- 
clas,    1.   Sang-sues,   or  leeches;     2.   Entoxaires,    or  intestinal 
vorms }  belong  to  his  ^t  or  second  sub-kingdom. 

Class  XVIII.  Anrndaires. 
Under  this  head  are  arranged  the  Aparadi  and  kindred  genera.  - 

Class  XIX.  Edunodermes, 
Order,'  1.  CylyndToides,  or  holiihariffi.     2.  Sph&tHdes,  orechioi, 
and  the  genera  divided  from  it.     S.  SteU&ides,  or  starfish. 

Class  XX.  Arachnodermairfs,  or  Medusae. 
Class  XXI.  Acliniares,  or  ActmicE. 
Class  XXII.  PoiypaSres, 
'  A.  Simple.    B.  Aggregated.    Order,  1.  Milldpores.     2.  Madre- 
pores,   S.  R^ldpores,  or  eschares.     4.  Cellepores,  or  cellaires. 

Class  XXIII.  Zoophftaires,  or  Composed  Polypes. 
Order,  1,  Talmlaires.    2.  Pemtatulaires.    3.  CoroUmres. 
These  animals  live  in  great  societies,  and  are  organically  con> 
nected  with  each  other. 

Class  XXIV.  Spmigiaires,  or  Sponges. 

Class  XXV.  Agastrmres,  or  In/usaria. 

The  sgastraires  comprehend  only  such  of  the  infusaria  as  live  and 
increase  by  absorption  from  without.  Under  the  head  of  infiisaiia 
Dr.  Blainville  justly  observes  that  several  animals  having  veiy  dis- 
cordant structures  have  been  included.  The  corallinaires,  or  genua 
cora^a  of  authors,  he  has  placed  at  the  end  of  his  paper,  remark- 
ing, in  a  note,  that  in  them  be  has  never  observed  any  sign  of 
vitality,  and  that  Mr.  Brown  regards  them  as  appertaining  to  the 
Tegetable  kingdom. 

We  cannot  conclude  this  very  short  sketch  of  Dr.  Blainville's 
paper,  without  observing,  that  his  system,  although  it  does  not  in 
all  parts  accord  with  our  views  of  the  subject,  contains  abundance 
of  valuable  condensed  matter.  His  arrangement  of  the  birds,  of 
the  scaled  and  naked  reptilea>  and  of  the  mollusca,  is  admirable. 
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We  are  not  sufBcienlly  acquainted  with  fishes  to  decide  on  tbe 
meritii  of  that  part  of  the  subject ;  but  it  seems  to  be  good,  aa  ftr 
as  we  can  judge.  The  disposition  of  the  laai  eight  classes  is  at  least 
useful,  if  not  partly  natural:  of  the  mammalia,  with  modifications, 
good  ;  and  of  the  entomozoaires,  decidedly  unnatural,  although  it 
must  be  admitted  that  the  separation  of  the  setipodes  from  the  other 
vermes  of  authors  is  very  much  to  be  comnieDded,  and  does  infinite 
credit  to  the  discerament  of  the  author. 


n.  M^oires  sur  les  Animaiix  smis  f^erl?brespar  J,  C.  Savigny, 

Seconde  Partie.    M^m.  1 — 3.     Recherckes  Analomiqaes  sur  us 

Ascidies  simples  et  composees,  &c. 

We  have  already  mentioned  the  splendid  anatomic&l  obsen-ations 
of  Savigny,  whose  valuable  work  on  the  ascidia  has  at  length 
'    reached  us. 

The  author  has  treated  the  subject  under,  three  heads  of  three 
meiDoirs.  The  first  comprehends  observations  on  gelatinous 
atcyonia  with  six  simple  tentacula,  the  animals  of  which  have  been 
confounded  wiih  polypes*  by  all  preceding  writers;  but  their 
structure  is  totally  distinct.  Their  bodies  have  two  distinct  cavities; 
they  possess  thoracic  and  abdominal  viscera ;  they  have  an  organ  oS 
generation ;  and  the  greater  portion  of  them  have  beneath  their 
external  covering  decided  traces  of  a  system  of  circulation.  Tbe 
rest  of  this  memoir  is  occupied  with  details  of  their  anatomical 
structure ;  but  as  this  part  is  not  susceptible  of  condensation,  we 
must  refer  such  of  our  readers  as  cultivate  this  branch  of  zoology  to 
the  work  itself,  the  whole  of  which  is  written  in  the  usual  clear  and 
comprehensive  style  of  its  author. 

The  second  memoir  contains  observations  of  those  alvyoma  whose 
animals  have  two  distinct  openings,  such  as  tbe  holnlli  and  pyrosu- 
mata,  which  have  no  external  tentacula. 

The  third  memoir  treats  of  the  ascidits  of  authors,  and  contains 
several  observations  on  the  structure  of  those  animals,  as  well  as  on 
the  composed  ascidite  mentioned  above. 

The  aeait  is  by  no  means  very  evident  in  the  composed  ascidits ; 
but  on  examining  the  various  modifications  presented  in  the  diffe- 
rent genera  of  simple  ascidite,  no  doubt  can  remain  in  tbe  minds  of 
those  naturalists  who  do  not  reject  analogical  proof.  This  organ  is 
always  situated  close  to  the  stomach,  and  the  varieties  of  its  form  are 
Infinite,  and  are  fully  detailed  by  Savigny, 

All  the  ascidiee,  composed  and  simple,  have  a  distinct  nervous 
system,  variously  modified  in  the  different  genera,  but  always  con- 
sisting of  nerves  and  a  large  ganglion,  considered  as  the  brain, 
and  which  is  brought  into  communication  with  the  lateral  ganglia 
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when  they  exist.  He  considers  them  as  constituting  a  class  of  the 
type  MOLLOSCA.  They  have  no  distinct  head ;  they  are  herma-< 
I^rodite.  Their  external  covering  is  sOfi,  and  distinctly  oi:ganized> 
with  a  branchial  and  anal  opening.  The  organs  of  respiration 
occupy  the  whole  or  a  part  of  the  membranaceous  cavity,  and  are 
ttuched  to  the  internal  surfoce  of  the  external  covering.  Their 
mouth  is  placed  at  the  bottom  of  the  respiratory  cavity  between  the 
two  branchife,  and  is  furnished  with  labial  tentacula. 

This  work  is  concluded  with  a  systematic  distribution  of  thesd 
animals  into  1 4  genera,  with  descriptions  of  the  species,  elucidated 
by  24  highly  finished  plates,  exhibiting  their  external  and  internal 
structure. 


HI.  Histoire  Natureile  des  Cruslac^es  des  Envirom  de  Nice.   Far  A. 
Risso.     Orn^  de  Gravures.    Paris,  1816. 

In  this  work,  which  we  have  just  received,  the  author  has  ar- 
ranged the  Crustacea  into  two  orders  :  1.  Cryptolranches,  those  with 
concealed  organs  of  respiration.  2.  Cymnohranches,  those  having 
naked  or  unprotected  branchiie. 

The  6ist  order  contains  two  sections:  I.  Brachyarbs,  Crus- 
tacea with  short  and  nsked  tails.  Family,  1.  Cancerides.  2,  Oxy- 
ringues.  II.  Macboures,  Crustacea  wiih  a  long  tail,  furnished 
with  ciliffl,  hooks,  or  swimming  plates.  Family,  1.  Pagurtens. 
2.  Langoiislins.    3.  Homardiens. 

The  second  order  comprehends  three  sections  :  I.  Sqcillinss* 
head  distinct.  Family,  \.  Squillares.  2.  Crevellines.  II.  Tetra- 
CERBs,  tail  generally  with  foliaceous  plates  beneath.  Family, 
1.  Asellotes.  2.  Chporlides.  III.  Entomostracbs,  with  theif 
head  soldered  to  their  bodies.  Family,  1.  Clyp4ac4s.  2.  Ostra' 
codes. 

He  describes  132  species,  which  he  has  distributed  into'  S3 
^nera,  of  which  the  following  are  the  most  interesting  or  new. 
Gen.  Aaceus.  Thorax  quadrate ;  mandibules  very  long,  folciform 
and  denticulated ;  tail  furnished  with  three  swimming  plates. 
Sp.  Foriicidarim,  pi.  2,  f.  10.  This  animal  has  long  been  knowa 
to  British  naturalists.  It  was  first  described  by  Montagu  in  the 
seventh  volume  of  the  Trans.  Linn.  Soe.  65,  pL.  6,  f.  2,  under  the 
same  of  cancer  TnaxilUms;  but  neither  Montagu  nor  RIsso  has 
been  acquainted  with  its  characters.  The  tail,  io  fact,  has  five 
swimming  plates  at  its  extremity ;  and,  notwithstanding  its  sessile 
eyes,  it  is  associated  along  with  the  pagurtens  by  Risso,  who  informs 
us  that  he  has  so  arranged  it  on  account  of  its  instinct,  which  re- 
sembles that  of  the  genus  hippa,  and  other  paguriens  with  adactyle 
hands.  It  inhabits  t)ie  interstices  of  madrepores.  It  is  the  gnatkia 
termitoides  of  the  Edinburgh  Em^clopsedia,  vol.  vii.  p.  402. 

A  curious  animal  is  described  under  the  title  galailiea  gUtbrOf 
p.  72,  and  a  fossil  species,  galatkea  antiqua,  p.  73> 
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Jamra,*  ■  new  and  carious  genas,  whose  antennae  are  inserted 
tn  the  same  horizontal  line,  the  interior  ones  with  two  sets,  the 
anterior  pair  of  legs  aJone  didactyle.  Sp.  1,  Periadosa,  pi.  3,  f.  I. 
The  thorax  is  formed  of  transverse  imbricated  plates  (or,  as  we 
should  suppose  appears  to  be  so).  He  has  placed  it  with  the  homar- 
diera'.  It  is  8  soliiary  species,  and  lives  in  deep  water  amongst  the 
rocks.  It  is  taken  with  difficulty ;  is  said  to  swell  like  a  bug,  and 
to  cause  a  pain  in  the  stomach  when  eaten.  The  front  is  terminated 
by  a  spine,  the  wound  of  which  is  supposed  to  be  very  venomous. 
It  is  eaten  by  6sh,  in  whose  stomachs  it  has  been  found. 

Thalassina  liitoralis,  pi.  3,  f.  2.  This  seems  to  be  comer  stel' 
latus  of  Montagu,  and  belongs  to  the  genus  geliia  of  Leaeh.  The 
genus  thalassina  (Lutr.)  is  confined  to  the  Indian  Seas.  Gebia  is 
^und  in  the  Red  and  Mediterranean  Seas,  and  European  Ocean> 
burrowing  beneath  the  ground  at  the  bottom  of  the  sea,  and  making 
long  subterraneous  passage^  like  a  mole.  Its  body  is  covered  with 
a  ^t  crust,  and  is  used  in  the  MediterraneBn  as  bait  by  the 
fishermen. 

Nika,  which  is  the  same  with  the  genus  processa  (Leach )»  is  aa 
animal  of  very  singular  conformation,  one  anterior  leg  being  didac- 
tyle, the  other  mooodactyle.  Risso  has  described  three  species ; 
one  of  which  is  sold  at  Nice  during  the  whole  year  as  food. 

Emor,  a  new  genus  allied  topalcBmon  (the  (irawn),  from  which 
it  di&rs  in  having  no  rostrum,  and  the  anterior  pair  of  legs  mono- 
dactyle.  He  describes  one  species  which  is  figured  by  Olivier, 
(Zool.  Adriat,  t.  3,  f.  1.  It  is  eatable,  and  has  a  worse  flavour  than 
the  prawns. 

Under  the  title  palttmon  he  has  described  several  species  of  a 
new  genus ;  whilst  under  the  generic  natne  of  l^smaia  he  haa  de- 
scribed and  figured  one  genuine  pa/£Enu<n, 

Mysis  Plumosus,  p.  116,  The  animal  described  must  be  very 
interesting,  but  certainly  does  not  belong  to  the  genus  in  which  he 
haa  placed  it.  Of  the  genus  pkronima  he  describes  two  species, 
distinguished  by  the  third  pair  of  legs,  which  are  equal  in  the  one> 
and  unequal  in  the  otlier. 

In  the  same  family  with  the  last-mentioned  genus  be  has  ^ven  a 
new  genus,  named  typhis,  which  he  describe  as  having  ten  legs, 
but  his  figure  exhibits  parts  for  the  atlachmeot  of  14  legs  fitted  for 
locomotion.  He  says  that  it  is  a  very  rare  species,  and  is  taken  with 
difficulw.     PI.  2,  f.  9. 

,  Euphreus,  a  new  genus  125,  pi.  3,  f.  7;  with  a  depressed  body, 
It  is  placed  by  Risso  amongst  Crustacea  with  their  bodies  laterally 
compressed;  it  has  probably  some  ifUnlty  with  ameer  talpa  raont. 
Trans,  lann.  Soc.  ix,  pi,  4,  f.  6,  (See  Trans.  Jjinn,  Soc.  ix. 
p.  372.)  , 

•  Thii  name  he  hoi  rabiliUted  for  Cab^t,  whicfa  he  fosnd  to  Imt  been  otcd 
beFore.  In  doias  m  be  hu  fUlcB  lato  a  ikiUar  erasr.  I  Sec  Tnm,  Ubb.  Soc. 
vol,  x\.  p.  313. 
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Talitnts.  Hn  genetic  character  shows  that  he  is  not  acquainted 
with  the  characters  of  the  sexes  which  he  has  seen,  as  he  describes 
the  colour  of  the  eggs  of  the  female,  and  talies  his  generic  cha- 
racter from  the  male  only.  His  first  species,  to  which  the  above 
remark  is  applicable,  belongs  to  the  genus  orchestia.    (I^each.) 

CapreUa  punctata^  130,  appears  to  be  a  new  sDimal,  and  cannot 
belong  to  the  genus  to  which  he  lias  referred  it. 

Idotea  peniculata,  137)  p'*  '>  f-  'Oi  is  undoubtedly  a  new  and 
very  interesting  species,  but  not  referable  to  the  genus  idotea.  It 
is  more  allied  to  the  genus  anthura.  Trans.  Linn.  &oc.  xi.  366. 

Bopyrus,  a  parasitical  genus,  that  insinuates  itself  beneath  the 
sides  of  the  thoru  of  the  prawn,  he  has  very  property  referred  to 
the  family  asetiotes.  It  has  been  placed  in  various  parts  of  th<e 
system  of  animals  by  difi^rent  zoologists. 

Ergyne  cervicomis,  130,  pi.  3,  f.  12,  a  new  and  extraordinary 
genus,  having  four  anteonee  long  and  plumose.     The  body  is  de- 

Eressed.  The  male  is  very  small,  and  may  always  be  found  attached 
sneath  the  tail  of  the  female. 

Cyamus  imbricatus  is  the  same  with  anthosotna  smiihii  (Leach), 

Suppl.  Encycl,  i.  pi.  20.     But  this  synonym  could  not  hare  beat 

determined,  had  we  not  seen  a  specimen  sent  by  Risso  to  Latreille. 

In  the  appendix,    auloaonuea,  •&  new   genus  comprehending 

'  cancer  glaber,  Oliv.  Zool.  Adriat.  pi.  3,  f.  4,  b  given. 

The  system  followed  by  this  author  is  artificial,  and  his  genera 
are  for  the  most  part  artificial.  It  contains,  however,  abundance  of 
valuable  information '  on  the  economy  of  the  species,  which  he  has 
had  an  opportunity  to  examine  in  their  native  element,  and  will 
tend  very  materially  to  render  our  knowledge  of  this  part  of 
.zoology  more  perfect  and  interesting. 


Articije   X. 

Proceedings  of  Philosophical  Societies. 

ROYAI.     aOClBTV. 

On  Thuraday,  Feb.  €,  a  paper  by  Mr.  Edraond  Davy,  Professor 
of  Chemistry  to  the  Cork  Institution,  was  read,  on  Fulminating 
Platinum.  'This  new  compound  was  prepared  in  the  following 
manner:— Platinum  reduced  by  exposing  ammo nio- muriate  to  a 
■  red  beat  was  dissolved  in  nitro-muriatic  acid,  the  solution  was  eva- 
porated to  dryness,  re-dissolved  in  water,  and  the  platinum  precipi- 
tated in  the  state  of  sulphuret  by  passing  a  current  of  sulphureted 
hydrogen  gas  through  the  liquid.  This  sulphuret  was  digested  in 
nitric  acid  till  it  was  converted  into  sulphate  of  platinum.  _  A  little 
ammonia  being  poured  into  the  liquid  sulphate  of  platinum,  a 
precipitate  fell,  which,  being  separated  and  washed,  was  put  into  a 
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Florence  flask,  along' with  a  quantity  of  potash  ley.  Being  boiled 
for  some  time,  separated  by  the  filter,  washed,  and  dried,  it  was 
fulminating  platinum. 

This  substance  is  a  brown  powder,  varying  in  shade,  and  some- 
times being  very  dark,  according  as  the  circumstances  are  varied  ia 
its  preparation.  Il  is  specifically  lighter  than  fulminating  gold.  It 
explodes  violently  when  heated  to  the  temperature  of  400°,  which 
is  also  the  exploding  temperature  of  fulminating  gold.  It  does  not 
explode  by  tritumtion  or  percussion.  It  is  a  non-conductor  of  elec- 
tricity, which  prevents  it  from  exploding  by  the  action  of  the  gal- 
vanic battery.  It  indents  a  plate  of  metal  when  exploded  on  it  in 
the  same  way  as  fulminating  gold.  When  exploded  between  two 
plates,  it  acts  most  violently  against  the  lower  one.  It  dissolves  la 
sulphuric  acid,  without  giving  out  any  gas.  The  solution  is  very 
dark  coloured.  Nitric  and  muriatic  acids  have  but  little  action  on 
it.  Chlorine  decomposes  it,  and  converts  it  into  muriate  of  am- 
monia and  muriate  of  platinum.  Ammoniacal  gas  has  no  action 
on  it.  When  heated  in  muriatic  acid  gas,  it  is  converted  into  mil^ 
riate  of  ammonia  and  muriate  of  platinum.  When  exposed  tq  the 
air,  it  absorbs  a  little  moisture,  but  does  not  otherwise  alter  ila 
properties. 

On  Thursday,  Feb.  13,  the  remainder  of  Mr.  Edmond  Davy's 
paper  on  Fulminating  Platinum  was  read.  A  great  number  of  ex- 
periments were  stated  in  order  to  determine  the  composition  of  ful- 
minating platinum.  100  grains  of  the  powder  contain  7S'7^  grains 
of  platinum.  When  the  powder  is  treated  with  nititc  acid,  and 
heated  cautiously,  there  remains  a  grey  oxide  of  platinum,  which 
Mr.  Davy  considers  as  new,  and  promises  to  describe  soon.  100 
grains  of  the  fulminating  powder  left  82-5  grains  of  this  grey  oxide. 
}len(%  it  follows  that  grey  oxide  of  platinum  is  a  compound  of 

Platinum 100 

Oxygen    11-86 

If  it  be  considered  as  a  protoxide,  which  is  probable,  it  would 
indicate  the  weight  of  an  atom  of  platinum  to  be  8-431.  We  may, 
therefore,  reckon  it  as  8-5,  without  any  considerable  error.  In 
order  to  determine  the  other  constituents  of  fulminating  platinum, 
he  exploded  small  quantities  of  it  in  glass  tubes  over  mereury. 
Ammonia  was  evolved,  and  water,  and  a  quantity  of  azotic  gas. 
From  a  careful  comparison  of  the  proportion  of  water  and  azotic 
gas  emitted,  the  author  concludes  that  the  17-5  grains  wanting  to 
make  up  100  parts  of  the  powder  consist  of  !>  ammonia  and  8-5 
water.  According  to  this  statement,  futminating  platinum  is  conj- 
poaed  of 

Grey  oxide 82'5 

Ammonia 9-0 

VVa'cr , 8-5 

^r,  loon' 

D-:,t.:f:kv,G00gIC 
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Were  we  to  snppose  it  a  compound  of  two  atoms  grey  oxide,  one 

atom  ammonia,  and  two  atoms  water,  its  constituents  would  be 

{reckoning  an  atom  of  grey  oxide  9*5,  an  atom  of  ammoaia-2*L25, 

and  an  atom  of  water  1*125) : — 

Grey  oxide 81*29 

Ammonia 9-09 

Water   9-63 

100*00 
Now  tliese  proportions  spproacli  so  nearly  tp  those  of  Mr.  Davy, 
that  they  serve  very  much  to  corroborate  the  accuracy  of  his  ana- 
lysis. The  paper  was  terminated  with  a  theory  of  the  fulminating 
platinum.  But  as  this  theory  nearly  agrees  with  the  previous  theory 
of  fulminating  gold,  as  given  by  Bergman  and  Berthollet,  I  con- 
sider it  as  unnecessary  to  detail  it  here.  The  experiments  in  this 
paper  appear  to  have  been  carefully  made,  and  bear  the  stamp  of 
precbion. 

On  Thurs^y,  Feb.  20,  a  paper  hy  Mr.  Pond,  the  Astronomer 
Royal,  was  read,  on  the  Parallax  of  the  fixed  Stars.  It  is  well 
known  that  Dr.  Brinkley  has  for  several  years  past  been  observing 
certain  fixed  stars  with  a  circular  instrument  at  the  Dublin  Obser- 
vatory ;  that  he  has  observed  a  sensible  parallax  in  several  of  them 
amounting  to  about  2",  that  this  parallax  has  constantly  appeared 
in  every  year's  observations,  and  that  it  is  too  great  to  be  ascribed 
to  errors  of  observation.  It  was  desirable  that  these  observations 
should  be  confirmed  by  other  astronomers.  The  circular  instrument 
at  Greenwich  was  considered  as  well  adapted  for  the  purpose :  ac- 
cordingly Mr.  Pond  made  observations  with  it  in  1812  and  1813 ; 
but  he  soon  found  that  it  would  not  answer  the  expected  object, 
unless  it  could  be  wholly  devoted  to  such  observations.    In  conse- 

2uence,  he  proposed  at  the  last  visitation  that  two  ten-feet  telescopes 
tied  with  micrometers  should  be  fixed  to  stone  pillars,  for  the 
purpose  of  observing  the  parallax  of  the  fixed  stars,  which  proposal 
was  approved  of.  Till  these  can  be  erected,  two  temporary  tele- 
scopes have  been  fixed  for  making  observations. 

The  object  of  the  present  communication  was  to  state  the  result 
of  the  observations  made  in  1812  and  1813.  The  stars  observed 
were  a  Aquilfe,  a  Lyrce,  and  oc  Cycni.  The  amount  of  the  parallax 
did  not  exceed  one-fourth  of  what  Dr.  Brinkley  had  observed ;  but 
it  was  constant,  like  that  observed  by  Dr.  Brinkley.  Mr.  Pond 
suspects  that  the  difference  is  owing  to  some  other  cause  thaa 
parallax ;  but  he  is  far  from  being  of  opinion  that  the  observations 
which  he  has  already  made  are  sufficient  to  decide  the  point.  He 
bopes  soon  to  be  able  to  offer  a  new  set  of  observations  on  this  inte- 
resting subject. 

LiNNSAN  socimnr. 

On  Tuesday,  Feb.  4,  part  of  a  paper  by  the  late  G,  Andersony 

Esq.  F.  L.S.  was  read,   eDtitled,r  A  Moaograph  of  the  Genus 

FfHwia.    laoima  at  fint  confouaded  all  the  species  ot  pieooi« 
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uiuler  the  name  peeonia  f0cinalis.  He  afterwards  added  peeejiia 
■  tenujfolia,  and  the  pceoma  anomala  was  admitted  into  his  Maotiaia. 
Since  that  time  very  little  has  been  done  by  botanists  to  this  geouSf 
which  is  still  involved  in  much  confusioD.  The  prescDi  monognfAi 
was  owing  to  the  zeal  of  Mr.  Sabine,  F.  L.  S.  who  collected  into 
his  garden  all  the  varieties  of  pfeonia  to  be  found  in  Great  Brititin* 
to  the  number  of  muie  than  70.  The  descriptioiis  were  drawn  up 
by  Mr.  Sabine  and  Mr.  Anderson  conjointly  from  living  sp^cimeas. 
All  the  species  of  [)aeonia  belong  to  the  northern  hemisphere  and 
to  cold  climates.  None  of  them  have  been  observed  in  America. 
They  are  all  hardy  enough  to  stand  the  winter  in  England.  The 
species  described  are  the  following; — 

1.  M(mta»ai-~'r}iK  constitutes  the  pride  of  the  Chinese  gardens^ 
in  which  it  has  been  cultivated  above  1400  years.  More'thao  200 
varieties  are  known,  and  pri:;ed  as  much  by  the  Chinese  aa  the 
tulips  are  by  the  Dutch  gardeners.  This  species  is  remarkable  {w 
the  beauty  and  variety  of  its  colours. 

2.  Albifiora. — Originally  from  Tariary.  Introduced  by  seeds 
from  PbUhs.     Different  varieties  are  cultivated  in  England. 

3.  v^noma^'— Originally  from  Siberia.  Admitted  by  linnseus 
in  his  Mantissa. 

4.  TemiiJ'olia. — Easily  distinguished  from  the  preceding  species 
by  its  linear  leaves.  Admitted  by  Linnieus  in  the  third  editioo  of 
his  Species  Plantarum- 

On  Tuesday,  Feb.  1*1,  a  paper  by  Capt.  Marriott,  of  the  Royal 
Navy,  was  read,  giving  a  description  of  two  shelU.  One  a  new 
species  of  mitra  from  the  Mediterranean.  The  other,  which  he 
constituted  a  new  genus,  under  the  name  of  cyclosterma,  was  ob- 
served in  a  collection  of  shells  chiefly  West  Indian. 

At  the  same  meeting,  the  remainder  of  Mr.  Anderson's  Mono- 
graph of  the  Genus  Pseonia  was  read.  Nine  other  species  were 
described,  making  13  in  all ;  the  principal  of  which  were  P.  offici- 
palis,  corallina,  bumilis,  arietina,  peregrina,  mollis,  humilis. 

WBRNBRIAN    NATCTRAL    HISTORY    SPCIKTY. 

At  the  first  meeting  of  tbb  Society  for  the  winter  session  (Nov. 
23,  1816),  Principal  Baird  communicated  the  copy  of  a  letter 
from  Lieut.  Webb,  dated  Camp  Fort,  Peethora  Gurh,.  April  2, 
1816;  in  which  that  officer  gives  the  altitudes  of  the  principal  snow 
peaks  visible  from  Kumaon.  He  ascertained  the  height  of  27  peaks 
m  the  Great  Snowy  Chain-  The  distances  and  liases  were  deter- 
.  mined  trigonometncally.  The  lowest  peak  measured  was  15,733 
feet  above  the  level  of  the  sea ;  the  highest  peak,  25,669  feet  above 
the  sea :  21  of  the  peaks  were  from  20,000  to  25,000  feet  abor^ 
fbe  level  of  the  sea  ! 

At  the  same  meeting  Mr.  Dacosta  read  a  series  of  observations  oq 
the  mineralogy  of  some  districts  in  the  north  of  Ireland,  and  de- 
tailed several  analyses  of  the  indurations  observed  where,  certain 
locks  ja^tt  t<^tber^  from  wbic)i  it  appEArefl  tb^t  these  indaWed 
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subitancn  pawetsed  ■  different  chemical  compoaition  from  the 
softer  and  raf^wsed  unaltered  rocks. 

At  the  next  meetisg,  Dec  7>  Mr.  Neill  read  an  account  of  the 
capture  of  a  beluga,  or  white  whale,  ia  the  upper  part  of  the  Frith 
of  Forth,  in  the  month  of  June,  1815,  and  described  its  principal 
external  characters  and  dimensions.  The  specimen,  it  appears, 
having  fortunately  fallen  under  the  notice  of  a  scientific  genilemoiL 
at  Alloa  (Mr.  Bald,  civil  engineer],  was  by  him  transmitted  to 
Edinburgh.  The  animal  was  a  male,  and  was  nearly  of  full  &iz& 
In  length,  it  measured,  in  a  straight  line,  li  feet,  4  inches ;  and» 
where  thickest,  it  was  nearly  nine  feet  in  circumference,  it  was 
wholly  of  a  rich  white  colour ;  and  the  singularity  of  its  aimearance 
attracted  many  hundreds  of  spectators  for  several  days.  While  the 
animal  was  entire  and  fresh,  a  correct  and  beautiful  drawing  of  it 
was  made  by  Mr.  Sjme,  painter  to  the  Society.  The  external 
characters  in  genera!  wereftMind  to  agree  with  the  descriptions  giveo 
by  Fabricius  in  the  Fauna  Groenlandica  (delphlnns  albicans) ;  by 
De  la  Cepede,  in  his  Hbtoiredes  Cetac^  (delphinaptems  beluga)  j 
and  by  Sir  Clurlea  Gieseck^,  in  the  article  Greenland  in  the  Edin- 
burgh Encyclopaedia.  Several  healed  wounds,  the  scars  of  which 
were  still  very  obvious,  indicated  that  this  individual  had  probably 
been  struggling  among  drift  ice,  and  had  in  this  way  been  carried 
&r  from  his  usual  haunts.  Mr,  Pennant,  in  his  writings,  intimates 
a  suspicion  that  the  beluga  occasionally  visits  our  seas.  It  now 
a[^pears  that  his  conjecture  was  right ;  nor  was  this  the  first  occasion 
on  which  the  beluga  has  been  seen  on  our  shOTcs,  Mr,  Neill  men- 
tioned that  Col.  Imrie,  of  the  North  British  Staff",  had,  so  long  ago 
as  the  year  1793,  examined  two  young  and  mottled  belugas,  which 
had  been  cast  upon  the  beach  near  Thurso,  in  the  Pentland  Frith, 
and  that  the  Colonel's  description,  taken  on  the  spot,  accorded 
generally  with  the  accounts  given  by  Crantz,  Fabricius,  and  others. 

At  the  meeting  on  Dec.  21,  Dr.  Barclay  described  the  appear- 
ances which  occurred  on  the  dissection  of  the  beluga  above-men- 
tioned. He  arranged  his  observations  under  the  following  heads : — ■ 
1.  llie  integuments.  2.  The  tongue,  alimentary  canal,  &c. 
S.  Tlie  (H-gans  of  generation.  4.  The  os  byoides,'  larynx,  trachea^ 
and  lungs.     5.  The  skeleton.     6.  The  oi^ns  of  sense. 

In  examining  the  integuments,  he  found  the  rete  mucosum  about 
.  two-thirds  of  an  inch  in  thickness,  and  evidently  composed  of  two 
strata  ;  the  under  stratum  distinctly  lamellated,  with  the  edges  of 
the  laminee  at  tight  angles  to  the  stratum  above,  and  which,  oq 
kxdcing  outward,  from  within,  were  observed  separating  and  uniting 
again  in  waved  lines,  leaving  interstices  between  them  where  they 
divei^ed,  extending  through  the  whole  depth  of  the  stratum.  On 
viewing  this  stratum  from  the  lateral  aspect,  the  laminte  seemed 
obviously  composed  of  fibres  that  were  perpendicular  to  the  stratum 
above  and  the  cutis  beneath. 

The  tongue  was  thick  an^  short,  restricted  in  its  motions,  end 
fdtuated  ^  back  in  the  mputb.    The  cfsoj^gusj  when  modeiately 
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inflated,  was  13  inches  in  circumrerence.  The  stomachs  were  four  ; 
the  first  the  largest,  and  which,  with  the  last  part  of  the  cEsophagus, 
was  lined  with  a  thick  white  coat,  similar  to  that  which  is  found 
lining  the  cardiac  extremity  in  the  stomach  of  s  horse.  The  intes- 
tines were  26^  jrards  in  length,  and  without  either  a  colon  or 
coecum:  their  circumference,  when  moderately  inflated,  between 
four  and  five  inches.  The  spleen  was  attached  to  the  first  atomacb, 
and  not  larger  than  an  ordinary  human  spleen.  The  omentum  lay 
chiefly  between  the  stomachs.  The  liver  was  almost  reduced  to  a 
jelly  by  putrefection.  The  gall  bladder  was  sought  for,  but  not 
found.  The  pancreas  was  observed  stretcliing  from  left  to  right,  and 
every  where  blown  up  into  large  cells  by  extricated  air.  The  kidneys, 
enveloped  in  a  large  and  liquid  masa  of  putrefaction,  were  inadver- 
tently overlooked. 

The  testicles  were  situated  near  the  anus,  resting  upon  the  sides 
of  the  intestine.  The  penis  was  without  bone,  and  retracted  into  a. 
sigmoid  flexure  by  two  muscles. 

The  heart  presented  nothing  that  was  singular  in  its  appearsnee^ 
The  v>rtB  in  circumference  was  7-^  inches  where  measured  over  the 
valves,  13  at  the  arch,  and  six  where  it  rested  on  the  vertebral 
column.  The  pulmonic  artery  over  the  valves  was  11  inches  in 
tnrcumference,  and  immediately  beyond  the  valves  9^. 

The  OS  hyoides  consisted  of  four  bones.  The  larynx  of  Ave  car- 
tilages, of  which  the  epiglottis  and  the  two  arytenoids  formed  a  tubes 
of  some  inches  in  length,  tliat  pointed  towards  the  blow-holes. 
The  trachea  was  composed  of  cartilaginous  rings ;  but  its  branches, 
so  fer  as  they  were  traced  in  tlie  lungs,  of  osseous  rings.  There 
were  no  front  teeth  in  the  upper  jaw ;  and,  tike  what  occurs  in 
aome  other  animals  with  four  stomachs,  there  was  here  a  lai^ 
branch  sent  off  from  the  trachea  before  its  division  into  two  equal 
parts.  The  lungs  on  the  right  and  left  side  were  without  lobes,  and 
without  adhesion.  The  skeleton  of  the  head  resembled  that  of  a 
porpesse,  but  in  this  animal  was  very  unlike  the  shape  of  the  head 
when  covered  with  the  fat  muscles  and  integuments.  The  vertehne 
were  easily  distinguished  into  cervical,  dorsal,  lumbar,  and  caudal. 
The  cervical  were  seven,  the  dorsal  11,  the  lumbar  13.  There 
were  no  sternal  cartilages,  but  sternal  ribs,  as  in  birds.  The  true 
ribs  were  six ;  the  false  Ave ;  and  the  last  three  of  these  articulated 
only  with  the  extremities  of  the  transverse  processes.  There  was  no 
pelvis  nor  sacral  extremities;  no  clavicles,  but  large  scapulee.  The 
other  parts  of  the  atlanial  extremities,  and  a  few  of  the  distal 
caudal  vertebrs,  were  removed  with  the  integuments,  and  carried 
to  the  tan  pit. 

The  brain  was  putrid ;  the  spinal  marrow  proportionally  small, 
the  vertebral  tube  being  chiefly  filled  up  with  a  vascular  plexus  on 
each  side,  enclosed  in  an  elastic  cellular  membrane.  The  eyes  not  so 
large  as  the  human.  The  tongue,  if  an  organ  of  taste,  wasso  ftr 
back  in  the  mouth  that  an  object  must  have  been  half  swallowed 
betbrf  it  coifld  he  tasted.    The  hlow-holes  seemed  rather  organs  of 
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breatbiog  than  oigma  of  smell ;  and  nothing  was  found  resembling 
the  iDternal  structure  of  nostrils.  The  organs  of  hearing,  without 
and  withiD,  were  sought  for  in  vain. 
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Account  of  the  Labours  of  the  Class  of  Mathematical  and  Physic(^ 
Sciences  of  the  Royal  Institute  of  France  dmring  the  Year  181 5. 

Hatbbuatical  Part. — By  M.  le  Chevalier  Delambrst  Ptrpetual 
Secretary, 

HEHOIBS   APFROVBD   BT  THE    CLASS. 


(Canlimud  from  p.   159.) 

Lectwes  on  Analytical  Mechanics  given  at  the  Polyteckmc 
School,  by  M.  de  Prooy.  Second  Part,  which  treats  of  the  Moliota 
ef  solid  Bodies ;  or,  an  Elementary  Treatise  of  Dynamics. 

Tfac  first  part  of  this  work  contaiQed  Statics,  and  we  aoDOunced 
it  iu  our  notice  for  IHIO.  The  second,  which  treats  of  motion,  is 
divided  in  quite  a  similar  manner :  the  laws  of  UMition  of  a  point  of 
matter,  of  a. system,  or  of  a  body  of  a  foim  variable  according  to 
certain  conditions,  are  successively  explained  in  it,  tiie  whole  being 
preceded  by  preliminary  notions,  in  which  the  author  has  been  at 
great  «are  to  establish  in  the  most  general  analytical  maiiiter  the 
fuodamental  principles  of  dynamics.  After  liaving  explained  every 
thing  relating  to  time  and  its  measure,  he  combines  this  species  <h 
quantity  with  linear  extent,  considering  them  as  two  indeterminate 
quantities,  whose  relations  may  be  expressed  by  equations,  according 
to  which  all  the  possible  motions  of  a  material  point  may  be  classed. 
The  most  simple  of  these  relations  gives  uniform  motion,  from 
which  proceeds  velocity;  and  from  this  notion  generalized  he  draws 
eneof  the  fundamental  equations  applicable  to  every  kind  of  motion. 
The  second  equation,  whiuh  is  equally  general,  flows  equally  from 
purely  analytical  considerations ;  so  that  we  see  an  important  theory 
established  independent  of  the  coosideraiion  o(  moving  forces,  by 
means  of  which  we  cbd,  when  certain  phenomena  are  given  by  the 
feet,  discover  all  those  which  are  not  already  given. 

The  authqr  applies  this  theory  to  tlie  vertical  motion  of  heavy 
bodies,  whether  in  a  vacuum,  or  through  a  resisting  medium. 
He  analyses  successively  the  phenomena  of  motion  which  take 
place  above  the  surface  and  in  the  interior  of  the  earth,  and  shows 
bow  these  accurate  formulas  may  be  deduced  from  those  of  Galileo. 

He  proceeds  to  the  consideration  ot force.  He  distinguishes  that 
whose  effect  is  instantaneous  from  that  which  is  subjected  to  the  lav 
pf  cpotinuii^.    He  d^onstrates  the  Uws  which  result  from  inertia, 
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tbe  reciprocal  actioos  of  bodies  on  each  other,  tbe  tbeorem  of  the 
cquHibrtuin  of  two  material  points  whicb  strike  each  other  in  oppo- 
site directions,  and  the  formulas  of  this  motion  when  eqiiitibrium 
does  not  take  place.  These  formulas  are  applicable  to  any  degree 
vhatever  of  elasticity,  and  he  deduces  from  them  with  facility  and 
as  corollaries  the  cases  of  perfect  hardness  and  perfect  elasticity. 
He  demonstrates  occasionally  some  theorems  respecting  the  preser- 
valion  of  Ike  motion  of  the  centre  -of  gravity,  the  preservation  of 
living  forces,  the  loss  of  force  in  (he  case  of  siidden  change,  the 
principle  of  the  least  action.  Among  the  examples  of  the  theory 
of  compound  motion  are  found  the  determinatioa  of  the  angle  of 
reflexions  for  any  degree  whatever  of  the  elasticity  of  the  body  re- 
flected, the  esaminaiion  of  a  case  of  motioa  which  renders  tbe 
difference  between  impingement  and  pressure  sensible,  and  the 
pn^terties  of  tbe  machine  of  Atwood.  He  shows  how  the  experi- 
mrnts  should  be  made,  and  gives  the  requisite  formulas  for  calbn- 
latiog  them. 

The  second  section  treats  of  the  motion  of  a  material  point, 
attending  to  the  different  conditions  to  which  this  motion  may  be 
subjected ;  those,  for  example,  of  moving  either  freely  or  along  a 
given  line  or  surAice,  or  so  as  to  satisfy  certain  conditions.  Among 
the  details  which  may  be'useful  to  those  destined  to  cultivate  the 
sciences  will  be  dbtinguisbed  the  verification  of  the  principle  of 
areas,  the  relations  between  the  areas  ojid  the  momenta. 

The  authw  passes  to  tbe  motion  of  heavy  projectiles  in  a  vacuum. 
He  demonstrates  analytically  all  the  theorems  of  Galileo;  and 
among  the  particular  pr(^lems  on  that  subject  there  occurs  <H)e 
whose  solution  is  connected  with  the  particular  sohitions  cX  difl^ 
rential  equations. 

Tbe  fundamental  equation  for  this  motion  does  not  suppose  at 
first  any  hypothesis  respecting  the  law  of  resistance.  The  author 
then  introduces  iuto  it  the  law  of  the  velocity,  and  deduces  frtnn  it 
all  the  formulas  necessary  for  those  who  have  the  maDagement  of 
artillery,  treats  of  the  resilience  empk^ing  the  simplifications 
allowed  by  the  smallness  of  the  angle  of  projection,  and  lays  dowD 
the  principal  bases  of  the  calculus  to  obtain  the  absolute  numerical 
results  for  trajectories  ^escribed  in  resisting  mediums. 

To  this  useful  explanation  one  of  great  interest  succeeds,  that  of 
the  motions  of  the  pUnets  whether  elliptical,  parabolic  or  hyper- 
bolic. Tiiis  part  of  the  work  is  so  arranged  as  to  constitute  an 
elementary  introduction  to  physical  astronomv,  ■ 

The  motion  of  a  heavy  moveable  body  on  a  polygon  serves  as  an 
introduction  to  the  explanation  of  the  general  properties  of  a  body 
moving  in  any  curve  whatever,  fixed  and  continued.  From  this  is 
deduced  the  theory  of  the  simple  pendulum,  and  the  principal 
philosophical  truths  of  which  this  instrument  lias  occauoned  the 
discovery  or  confirmation. 
'    f  be  cycloid  and  its  propertieSj,  the  discoveries  of  Huyghens,  ani  • 
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tiie  fine  researches  of  Kaler  od  Uutochronic  cuires,  then  pass 
nnder  review,  and  the  author  adds  consid^ations  on  tautochronism 
in  curves  of  double  curvature. 

The  celeteited  problem,  of  the  hrachystochrone,  solved  at  first 
in  an  elementary  manner,  and  then  examined  in  a  general  point  of 
view,  leads  to  one  of  the  finest  methods  which  mathematicians 
possess,  the  method  of  varialitms. 

lliis  section  is  tenninated  by  the  theory  of  the  motion  of  a  ma- 
terial point  upon  a  given  surface.  The  author  verifies  the  principle 
of  the  least  action  in  this  kind  of  motion,  determines  the  normal 

Eressure  of  the  surface,  and  applies  this  theory  to  the  eurious  pro- 
Icm  of  the  pendulum  with  conical  osciUalions;  that  is  to  say,  which 
oscillates  by  turning  round  the  vertical  line  drawn  through  the 
point  of  suspension. 

The  third  section  contains  the  general  theory  of  motion,  both  d 
a  system  of  material  points,  and  of  a  continuous  solid  body,  attend- 
iDg  to  their  extent,  and  supposing  their  form  invariable.  It  begins 
with  the  demonstration  of  the  general  principle  of  motion,  which 
the  author  applies  first  to  several  questions  previously  resolved,  and 
in  particular  to  the  machine  of  Atwood.  He  then  brings  into  con-  • 
aideratioQ  the  weight  of  the  cord  and  the  mass  of  the  pulley,  whidt 
he  had  at  first  neglected ;  and  shows  that  the  introduction  of  these 
elements  would  have  occasioned  no  alteration  in  the  consequences. 
He  deduces  from  this  principle  the  formulas  of  the  motion  of  a 
body  acted  on  by  any  forces  whatever,  and  obliged  t»  turn  round  a 
fixed  axis.  The  formulas  contain  the  remarkable  expression  of  the 
momenlum  of  inertia ;  and  the  author  takes  advantage  of  the  recent 
extension  giveif  to  thb  theory  by  M.  J.  Binet.  The  questions  re- 
specting the  centre  of  oscillation  and  the  compound  penduluin 
naturally  follow  theseTCsearches.  After  having  solved  these  ques- 
tions, and  demonstrated  several  curious  properties  in  the  compound 
pendulum,  M.  de  Prony  gives  the  theory  of  au  apparatus  which  he 
contrived  for  giving  the  length  of  a  seconds'  pendulum  when  men 
of  science  were  employed  in  fixing  the  basis  of  the  decimal  system 
of  measures. 

'  The  problem  of  the  centre  of  percussion,  which  in  the  17th 
century  nad  occasioned  long  discussions  among  philosophers,  was 
solved  only  in  particular  cases.  M.  de  Prony  has  supplied  this 
defect  by  solving  the  problem  with  all  the 'desirable  generality. 

The  fine  and  difficult  theory  of  the  motion  of  rotation  round  a 
point  was  studied,  and  discoveries  made  in  it,  by  Euler,  Lagrange, 
and  Laplace.  M.  Poisson  has  given  an  excellent  account  of  it  in 
his  Treatise  on  Mechanics.  M.  de  Prony,  taking  advantage  of  the 
labours  of  so  many  mathematicians,  and  of  his  own  at  difierent 
times,  has  endeavoured  to  make  his  explanations  and  developements 
as  complete  as  possible.  He  treats  of  the  case  in  which  this  motion 
takes  place  on  a  fixed  plane,  and  takes  as  an  example  the  problem 
'    (rf  the  top,  which  Euler  appears  to  have  first  resolved. 

D:,t.:f:kv,G00l^lc 


288  Proceedings  of  PhiloOphical  Saeielia.        [MakciT* 

The  fourth  section  treats  of  the  moUon  of  bodies  and  Eysteou  of 
bodies  whose  form  is  vanable. 

This  part  of  mechanics,  notwithstanding  the  efforts  of  the 
greatest  mathematicians,  is  far  from  possessing  all  (he  resources 
necessary  for  the  solution  of  problems  relative  to  systems,  whether 
solid  or  fluid.  From  these  coosideratious,  and  the  impossibility  of 
establishing  a  close  connexion  between  the  questions  to  be  treated 
of  io  succession,  M.  de  Prony  formed  the  resolution  of  making; 
this  section  consist  of  problems  gradually  increasing  in  difficulty, 
and  connected  with  each  other  as  much  as  the  nature  of  the  subject 
will  permit. 

The  object  of  the  first  is  the  variation  of  the  duradon  of  the 
oscillations  of  a  compound  pendulum,  when  we  displace  a  part  of 
the  mass  of  the  pendulum.  The  author  demonstrates  the  formulas 
which  he  had  given  in  the  Connaissance  de  Temps.  He  takes  for 
one  of  hia  examples  a  problem  which  had  occupied  Euter  and  the 
Bernoulli.  He  examines  the  case  of  the  oscillations  of  a  heavy 
body  obliged  to  move  in  a  curve,  and  iixed  to  an  immoveable  body. 
He  determines  in  this  case  tbe  curve  which  possesses  the  property  of 
tautochronism,  and  obtains  a  curious  result  relative  to  the  cycloid. 
It  is  impossible  for  us  to  give  to  these  detuls  an  extent  proportional 
to  their  importance.  We  will  satisfy  ourselves  with  saying  that  tbe 
volume  is  terminated  by  an  exposition  which  includes  the  demon- 
strations of  all  the  great  principles  of  mechanics.  These  diSerent 
principles  had  been  mentioned  and  verified  several  times  in  the 
body  of  the  work ;  but  had  only  been  considered  under  particular 
points  of  view.  The  author  thought  proper  to  reserve  the  general 
demonstration  till  his  readers  were  sufficiently  prepared  for  k  by 
anterior  studies. 

M.  Charles  Dupin,  an  officer  of  Maritime  Engineers,  Foreign 
Associate  of  the  Institute  of  Naples,  and  Correspondent  of  the 
Class,  presented  tbe  folkiwing  works : — 

PRINTED    WORKS. 

Memoir  on  Ike  Re~ettollUhmail  of  the  Marine  Academy. — M. 
Dupin,  who  in  tbe  Ionian  Isles  exerted  all  hb  efforts  in  the  oi^gani- 
zation  of  tlie  first  academy  ever  founded  in  these  celebrated  coun- 
tries, endeavours  in  this  new  publication  to  hasten  the  revival  of  aa 
institution  of  this  kind  applied  to  one  of  the  most  important 
branches  of  the  public  power  and  prosperity.     He  endeavours  to 

Ercpare  for  this  edifice  more  secure  foundations,  and  better  com- 
ined  than  those  of  the  first  creation.  He  points  out  and  explains 
the  means  of  spreading  through  the  practice  of  our  poEts  the  theo- 
retic perfections  which  originate  in  the  capital,  and  to  fumishia 
return  to  tbe  scientific  men  who  reside  in  this  centre  of  civilization 
the  maritime  data  to  be  procured  only  at  sea  and  in  the  arsenals. 
He  points  out  the  iuvestigattoos  necessary  for  completing  the  marU 
fi 
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time  art  in  lis  most  important  braoches,  and  Bhows  the  means  o£ 
facilltitting  these  labours,  and  rendering  them  fruitful. 

Analysis  of  the  Table  o/"  Military  Naval  Architecture  in  the 
I8lh  and  I'Jth  Centuries. 

This  writing  explains  very  briefly  the  general  plan  of  the  Work, 
and  of  the  matters  treated  of  in  the  firat  part  only.  This  first  part 
treats  of  tlie  architecture  of  a  vessel  in  general.  Tbe  second  treats 
of  the  comparative  architecture  of  different  kinds  of  vessels  of  war, 
from  those  of  the  first  rate  to  the  smallest  boat.  The  author  has 
merely  presented  to  the  Class  the  two  volumes  in  quarto  which 
coastitute  the  first  jMrt-  Tbe  one  gives  a  picture  of  the  structure 
o(  a  complete  vessel,  its  masts,  sails,  tackliog,  stowage,  equip- 
ment. The  other  shows  the  methods  of  constructing  a  vessel  from 
the  first  framing  to  the  completion,  its  launching,  its  entry  into 
dock,  its  careening,  &c.  Twenty  plates  of  the  largest  atlas  size 
accompany  this  first  volume.  The  sume  number  wilt  accompany 
this.  No  known  work  on  naval  architecture  takes  in  so  vast  a 
field. 

MANUSCRIPT  MfiMOIRS. 

M.  Dvpin  has  presented  to  the  Class  two  memoir^  which  are  the 
sequel  to  his  Developpemens  de  Geomelrie,  constituting  the  appli- 
cation of  the  mathematical  theory  of  tracing  routs. 

In  tbe  first  the  author  considers  routs  as  intended  to  join  a  finite 
number  of  isolated  points  on  surfaces  of  an  arbitrary  curvature. 

In  the  second  he  supposes  that  the  routs  ought  to  serve  for  trans- 
port by  infinitely  small  elements  of  masses  which  are  con^nuous, 
linear,  superficial,  or  solid.  These  are  the  problems  which  the 
labours  of  clearing  and  filling  up  offer  in  their  greatest  generality. 
M.  Monge  had  treated  the  question  on  the  supposition  that  the 
touts  are  constantly  rectilinear.  M.  Dupin  solves  it  on  tbe  suppo- 
sition that  the  routs  are  subjected  to  follow  the  inflexions  of  any 
curved  soil  whatever. 

A  third  memoir  announced  by  the  author  contains  the  application 
of  the  preceding  theories  to  tbe  refleicion  of  pencils  of  light  by  a 
series  of  mirrors  whose  form  and  position  are  completely  arbitrary. 

Finally,  M.  Dupin  has  submitted  to  tbe  Chss  tbe  description 
which  he  drew  up  when  he  visited  the  arsenal  at  Rochefort  of  tlie 
machines  contrived  and  executed  In  that  arsenal  by  M.  Hubert,  a 
very  distinguished  naval  engineer.  Tbe  most  remarkable  of  these 
machinA,  which  are  of  great  utility,  and  very  ingenious,  are  the 
moulins  a  scie  et  a  drague,  \ 

Fbyage  of  Discovery  to  the  Terra  Australis,  per  formed. in  the 
Corvettes  le  Geographe,  le  Naturaliste,  la  Goslelle,  la  Casuarina, 
during  the  Yean  1800,  1801,  1802,  1803,  and  1S04,  under  the 
CominaJ^d  of  Captain  N.  Baudin  —  Navigation  and  Geography 
drawn  up  ly  M.  Louis  Freyciiut,  Captain  af  a  Frigate,  Correspon- 
ded of  tite  institute  of  France,  Commander  of  the  Casuarina  in 
the  Expedition :  with,  an  Atlas.,    (Imprimerie  Royale,  1615.) 
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"  Without  doubt  this  expedition  was  thwarted  id  a  (botuand 
ways.  We  may  say,  indeed,  that  no  modern  expedition  was  ever  mwe 
disagreeable.  But  do  not  the  reaulti  with  which  it  has  eniicbed  the 
sciences  render  it  so  much  the  more  honourable  for  those  who  have 
vDdertaken  it,  and  pursued  it  with  constancy } "  This  will  not  be 
«  question  with  those  who,  like  us,  read  the  whole  work  of  which 
vie  announce  the  first  volume,  who  follow  the  whole  details,  and 
pay  attention  to  the  methods  of  observation,  of  calculation,  and 
execution,  which  the  author  explains  with  a  detail  and  fidelity  well 
mlculated  to  inspire  confidence.  He  always  indicates  the  sources 
of  his  information,  the  authors  of  the  descriptions  which  he  adopts, 
and  those  of  the  journals  which  he  was  obliged  to  strain,  and  at 
times  to  conciliate,  when  they  exhibited  diSe rent  opinions. 

An  Bngtish  navigator,  to  whose  memory  he  pays  a  deserved 
homage,  Capt.  Flinders,  has  claimed  the  right  of  the  tint  discovery 
relative  to  the  south-west  parts  of  New  Holland ;  but  in  yielding 
this  priority,  which  was  never  contested,  either  by  Peron  or  him- 
self,'- M.  Frcycinet  observes  justly  that  be  could  have  bad  no  know- 
ledge of  the  laboun  of  the  English  till  after  bis  return  to  France, 
and  that  the  explanation  of  which  he  gives  the  history  (and  in 
which  he  took  so  active  and  honou^ble  a  pan)  was,  notwithstand- 
ing, a  labour  of  discovery.  As  to  the  names,  it  was  impossible 
they  could  he  the  same,  as  there  had  been  no  communication  be- 
tween them.  We  know  too  well  what  ia  the  custom  of  navigators 
in  this  respect,  who  often  change  the  names  imposed  and  published 
by  their  predecessors,  which  is  without  excuse.  But  Flinders  and 
his  countrymen  did  not  do  every  thing;  even  after  the  French 
something  remains  to  be  done.  When  the  examination  is  finished, 
when  a  complete  account  of  these  regions,  at  present  so' little 
Icnown,  shall  be  given,  and  of  that  diflicult  and  dangerous  naviga- 
tion, then  an  impartial  division  may  be  made,  and  the  names  of 
the  lands,  islands,  peninsulas,  bays,  and  capes,  ^ven  by  those  who 
first  saw  and  described  them,  and  who  first  fixed  the  longitudes  and 
latitudes,  and  the  true  position  of  the  coasts,  may  be  adopted. 

This  volume  is  divided  into  four  books.  The  first  gives  the  itine- 
lary  and  the  general  plan  of  the  work.  It  is  not  in  a  voyage  of 
this  kind  that  we  are  exposed  to  that  dryness  for  which  the  author 
wishes  to  apologise  beforehand.  The  dangers  of  every  kind  which 
follow  sufficiently  support  the  interest  and  attention  ot  the  reader. 
In  this  respect  the  expedition  of  Baudia  oRers  some  charactera 
which  are  peculiar  to  it.  The  part  which  the  captain  takes,  to 
leave  a  boat  sent  by  him  to  reconnoitre,  his  departure  at  the  very 
Instant  when  the  galley  Casuarina  rejoined  bim,  after  an  expedition 
for  which  he  had  only  allowed  20  days,  and'  the  affectation  with 
which  he  appeared  to  avoid  her  when  she  followed  him,  when  she 
was  in  sight,  and  almost  within  reach,  would  lead  one  to  think  that 
Baudin  sought  for  opportunities  to  get  rid  of  some  of  his  associtfes, 
who  were  not  all  equally  his  own  dioice,  because  he  was  far  from 
taking  an  equal  interest  in  all  the  parts  of  the  vait  eaterprize  which 
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had  been  entrusted  to  him.  But  this  captain  sank  under  the 
fatigues  of  the  espediilon.  He  does  not  remaiti  to  give  us  in  ac- 
count of  what  may  seem  inexplicable  in  his  conduct.  Were  we  t9 
condemn  him  without  being  heard,  we  should  expose  ourselves  to  the 
cliarge  of  that  malevolence  with  which  we^tigmatize  his  memory. 

The  second  book  is  devoted  to  geografihical  and  nautical  deicrip- 
tions ;  that  is,  to  the  enumeration  of  the  points  perceived,  and  to 
the  mass  of  observations  which  time  and  circumstances  allowed 
them  to  collect  on  each  coast.  Here  they  treat  of  Van  Dieman's 
Land  and  of  Bass's  Strait.  We  find  a  complete  account  of  a  great 
land  which  required  two  painful  and  difficult  campaigns  to  explore ; 
interesting  discoveries  on  coasts  each  more  than  300  leagues  in 
extent ;  curious  details  respecting  New  South  Wales,  Fort  Jackson, 
several  isles  in  the  great  Asiatic  Archipelago,  particularly  Timor  ; 
observatiQus  of  irregular  and  extraordinary  tides,  of  the  declinations 
and  inclinations  of  the  magnetic  needle ;  not  to  speak  of  a  great 
number  of  nautical  and  geographical  facts,  the  noticing  of  which 
would  lead  us  loo  far. 

The  third  book  gives  an  analysis  of  the  charts.  Here  we  may 
remark  the  memoir  in  which  M.  Boullanger  gives  examples  of  the 
calculations  made  to  determine  ,the  rate  of  the  time-pieces,  and  to 
correct  the  distance  of  the  moon  from  the  errors  of  the  lunar  tables; 
for  these  errors,  how  small  soever  they  may  be  supposed,  have  still 
sensible  effects  upon  the  determinations,  to  which  we  wish  to  give 
the  greatest  poesible  precision. 

The  longitudes  are  (ised  relatively  to  four  principal  points : 
1.  The  fort  Concordia,  in  the  island  of  Timor.  2,  The  point 
Benilong,  at  Sidney  Cove,  near  Port  Jackson.  3.  The  observatory 
of  Bcrnier,  near  a  cape  in  the  island  of  Cres.  4.  The  high  point 
on  the  peninsula  of  ^'eron,  in  the  bay  of  Sea  Dogs.  These  longi- 
tudes were  determined  by  east  and  nest  lunar  distances  for  the  first 
three,  and  east  only  for  the  fourth.  The  corrections  for  the  errors 
of  the  tables  were  —  14'  38",  —  13'  28",  —  13'  SI",  +  6'  57". 
For  the  north-west  harbour  {channel  of  Entrecasteaus)  and  the 
point  Maug^  (isle  Maria),  the  corrections  were  —  17'  4"  and  + 
3'  13".  1  he  intermediate  longitudes  were  calculated  according  to 
the  corrected  rate  of  the  time-pieces. 

Very  good  rules  exist  for  laying  down  plans  and  sea  charts ;  but 
to  put  them  in  practice  the  navigator  must  be  master  of  the  motions 
of  his  vessel.  If  he  has  not  the  chief  command,  he  must  be  satis- 
fied with  taking  the  best  advantage  of  the  situation  in  which  he 
.  happens  to  be,  and  endeavour  by  the  number  of  his  ob^ervaiions  to 
compensate  for  the  irregularity  of  the  directions  which  he  receives. 
The  directions  of  the  vessels  were  determined  in  the  usual  way,  but 
with  a  care  which  it  would  be  difhcult  to  surpass.  Watches  were 
substituted  fur  the  sand-glasses,  still  most  commonly  employed,  but 
the  use  of  which  sliould  be  entirely  stopped.  The  errors  of  estima- 
tion have  been  diminished  by  all  the  known  methods,  andparticu- 
larly  by  those  fumi^ed  by  astronomy  and  trigonometry.    This  may 
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be  ju<}ged  of  by  the  detailed  example  wMcb  the  Siitbor  ^fta  of  the 
method  which  he  has  followed,  and  which  shdwb  with  nhst  CobSTaot^ 
he  devoted  himself  to  this  disagreeable  and  troublesome  l&bour. 

The  author  then  ^ses  to  the  examioatioa  of  the  chbrts  y^ic^ 
compose  his  atlas.  Their  whole  Dumber  is  32 ;  but,  besides  the 
grand  divlsious,  they  exhibit  particular  plans  of  difFereAl  t-emarlcable 
poiots ;  so  that  the  number  of  articles  of  which  an  aCCouot  is  t6  bfe 
given  amount  to  143.  In  engraving  these  upon  copper,  the  inethb'dft 
pointed  out  and  practised  by  Fleurieu  have  been  followed  with  ttfi- 
provements  upoQ  them. 

Th«  fourth  book  is  entitled,  General  Results.  It  ixolttaitl!^ 
tables,  in  which  we  find  the  diurnal  longitude  and  latitude  <tf  Utt 
Vessels ;  the  height  of  the  barometer  and  thermometrr,  and  t}i% 
degrees  of  the  hygroOieler,  the  direction  and  strength  of  the  frfnd, 
the  slate  of  the  sky,  the  declination  of  the  magnetic  needlt,  ^ 
lunar  and  solar  points,  and  dlffereot  observations ;  tables  of  tht 
positions  determined  during  the  whole  enpedillon :  tables  bf  4e 
tides;  and  tables  of  the  currents  observed  near  the  diRtfent  toasts. 
With  regard  to  the  typograpby,  It  Is  sufficient  to  obaeiVb  that  the 
wofk  comes  from  the  press  of  the  Imprimerie  Royale.  Nothing  tm» 
been  neglected  to  render  the  execation  of  the  atlas  tvOrthy  tit  tl* 
enterprise  h  Iiich  it  is  destined  to  perpetQate. 

Travels  ofMiSei/  elAlihassi  m  Africa  and  Asia  djaing  th^eitrs 
1903,  4,  5,  6,  oTtd  7,  dedicated  lo  the  King,  Tltree  Fdimes  in  Vvb, 
with  an  Atlas. 

"  Ali  Bey  el  Abassi  (wbote  work  we  annoonce,  and  «f  tvborn  the 
portrait  is  at  the  beginning  of  the  first  volume)  &  kntnm  in  Ash 
nnd  Africa  as  the  son  of  Othman  Bey,  prince  of  the  Abbttssides.* 
%ager  to  acquire  knowledge,  a n9  possessed  of  the  most  happy  dis- 
positions, he  caiOe  when  very  young  to  ■study  in  Europe,  whert  >(t 
acquired  extensive  information,  which  he  afterwards  app^ed  to  the 
practice  of  astronomy,  geography,  and  natural  histoiry."  To  tbesfe 
line-s  which  we  copy  from  the  preface,  we  will  add  from  thfe 
Verbal  account  of  the  contents  of  this  work,  vhich  we  heard  g?tth 
to  tbe  Class,  that  the  editor,  M.  B.,  is  knOwn  very  advantageously  by 
several  memoirs  relative  to  diflerent  circumstances  of  the  tr^e^ 
which  he  now  publishes,  and  even  by  astronomical  observations  an8 
geographical  positions  inserted  in  different  volumes  of  the  Gonnai»- 
sances  des  Temps.  As  to  the  person  of  the  traveller.  We  see  in  thfe 
relace  that  doubts  have  often  been  started  respecting  Ws  dHgHi. 
'o  these  suspicions  he  opposes  t?ie  marks  of  esteem  Which  he  re- 
ceived from  the  Emperor  of  Morocco,  even  after  attempts  had  beett 
made  to  blacken  bim  in  the  estimation  of  that  prince ;  the  way  !q 
which  he  was  received  at  Tripoli,  at  Cairo,  by  the  scherif  of  Mecca, 
by  the  Pasha  of  Acre,  and  by  other  great  personages :  but  witfaoOt 
entering  in  the  least  into  the  discussion,  with  which  We  have  tl'o 
concern,  we  shall  merely  point  out  briefly  the  principal  new  "bets 
tUt  (he  amp  luid  cbancUr  of  AliBey 
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linown  to  be  nwrbi  tiM.ve\liag  ta  OHintrie;  ^here  every  European  v 
ffnan;  or  lass  mipeaiei,  a  a  very  prt^r  pereoo  to^ve  lu  inforpia- 
tioQ  nfip«oti«g  t]w  cystouMf  jnaanen,  and  je%igv3  pncUces,  of 
tit*fe  fieofle  i  ideu  which  froin  aootm*  would  not  Impire  itf  wUh 
M  much  ccmfidcnce.  Ttoe  detnU  caa  be  u>precjat^  by  »  ^cfit 
AumbfT  ofnaden.  $ut  what  ought  particularly  to  ^z  the  attention 
.«f  *ipe  CiattiuK  die  astrooooiical,  geographical,  sod  meteproIggtcgJ 
observations,  the  direction  of  the  routes  followed  by  the  earavtiiif> 
#  tniieileEB  are  wry  aej^m  fbuod  capable  of  puhhahio;  such  re- 
mMu*  We  fee  epea  that  ow-  MuMuhaao  bat  been  mote  than  once 
-ibimrte^  io  his  scieotiOc  projects,  either  by  the  prejudices  of  those 
vbo  Mtrrounded  hiia,  or  by  other  cares  wnich  cansiituted  the  priur 
iUl^l  ot^ect  of  hu  joutuey,  and  which  to  us  would  have  been  of 
)klie  consequence,  even  if  the  author  had  given  us  that  inforinatioa 
t!9taeeiwtg  it  which  he  leieryes  to  anothef  time. 

The  Qature  of  ^  couot^es  and  their  K>il  are  described,  w  might 
JJWve  b«eo  flxfieoted  bxsa  aa  attentive  observer,  who  had  not  s\vi'ay^ 
0a  oppprtuni^  of  stopping  where  he  chose,  ^nd  still  leij  of  maliuig 
4boK  escuosione  which  he  would  have  .considered  as  pnwer.  But 
he  determioei  ax  least  by  the  eompBSs  ^1  the  changes  01  directioa 
Ja  the  raad,  and  furni^i  »t  various  distances  points  whc^e  loo^ 
tfxdefijii  latitude  ue  deteroiioed  by  exact  ubeervatJOPi>  to  which^ 
tfddf  -tbe  dccUoatioD  of  the  needle. 

The  ivoEk  w  divided  ifi^o  tliree  volunies,  wbicbioHa  u  xau^ 
.#Hit)ot  parts. 

The  £F6t«oabuos  the  scjoumment  of  Ali  ^y  in  the  hio^oiD  of 
.jtfopocoo.  It  isjcTHiiiutea  hy  new  conjectures  on  the  Ajlantis : 
'iMt  fAtur  hanring  oonaideced  this  new  system^  compared  with  ali  the 
■«Uten  wbioh  hare  been  written  on  tbu  subject,  poe  is  clisposed  to 
.««11  to  mind  the  observAtion  of  Aristotle,  who,  cotafHTiog  this 
■jKot^  of  the  Atlantis  to  that  of  the  wall  coqstrticted  hy  the  Gise^ 
to  fortify  themselves  agaioft  the  attadis  of  Hector,  adds,  that  the  pott 
who  conirived  U  has  himself  destroyed  it  so  as  not  to  leave  a  single 
vestige  of  it  Temaimag.  Tiwse  eoojectiues  ue  followed  by  othen 
which  may  have  a  better  fouedation.  They  relate  to  the  existence 
of  an  inland  sea  in  the  centre  of  Africa,  similar  to  the  Caspian  Sea. 
The  traveller  endeavours  to  streogtbeo  his  notion  by  calculations, 
and  by  joining  together  all  the  proo^  which  he  was  able  to  collect. 
But,  -notwitbstandmg  his  efiFbrfs,  the  oMijeeture  is  likely  to  rcmaia 
long  problematical. 

The  second  volume  contains  bis  journey  to  Alexandria,  and  new 
and  curious  details  respecting  the  island  of  Cyprus,  the  pilgrimage 
'|o  iMeeca,  the  deicriptioo  of  the  Tjevople,  juid  «if  the  Kaahai  or 
.Hewse  »f  God.  Jt  is  tBumiaated  by  a  oo;3ce  of  the  W.^^iiG,  jwd 
of  their  religious  principles. 

in  ^  tbwd  volume  >ve  have  an  acoouut  of  an  uuBUCCeiisfuI  at- 

Mn^  of  the  traveller  to  penetrate  to  Medina,  his  more  successful 

jouwc;  to  Jeiuoalefu,  lifp  description  of  th^^ltwaple,  the  eotraAfX 
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into  which  is  prohibited  to  Christiaos ;  and,-  laitly,  very  interestiDg 
lafbrmatioD  respecting  Damascus  and  Constantioople. 

Tbe  stlas  coDtains  89  plates,  amoDg  which  the  most  remarksble 
ire  those  relative  to  the  temples  of  Mecca  and  Jerusalem,  the  map 
f^  the  kingdom  of  Morocco,  of  Northern  AMca,  of  the  coast  of 
Arabia  on  the  Red  Sea,  and  the  itinerary  of  Ali  Bey. 

Algehraical  and  GeoToetrical  Analytical  Essays.  By  M.  J.  de 
Stainville,  repetiteur-adjcnnt  to  the  Folyiechnic  ScbooL  Mad. 
VeuTC  Courcier,  1815. 

The  object  of  (he  author  is  to  develope  some  points  of  analyti* 
which  appeared  to  him  susceptible  of  extension  and  simplification. 

We  know  thit  algebraic  calculation  often  leads  by  certain  roads 
to  results  which  it  is  impossible  to  doubt,  but  which  astoobh  and 
confound  the  calculator  till  he  succeeds  in  giving  a  natural  explana- 
tion to  the  paradox.  We  have  a  very  celebrated  example  in  the 
irreducible  case  of  cubic  equations.  All  mathematicians  have  been 
eager  to  throw  light  upon  it.  After  all  that  they  have  said,  the 
reader  will  still  see  with  pleasure  the  new  explanation  given  by  Af. 
de  Stainville.  We  shall  say  the  same  thing  of  the  method  which 
he  has  found  for  biquadratic  equations,  of  all  the  details  which  he 
gives  of  the  binomial  theorem  of  Newton,  of  the  new  and  simple 
method  which  he  follows  to  obtain  formulas  that  express  the  sines, 
co-sines,  and  tangents,  of  any  number  whatever  of  angles,  to  de- 
monstrate the  theorems  of  Cotes  and  Taylor,  and  of  his  di&eredt 
problems  on  the  cycloid,  the  hyperbola,  and  the  logarithmic.  In  all 
these  developements  the  author  makes  a  happy  use  of  geometrical 
considerations,  the  advantage  of  which  is  to  bring  under  a  small 
number  of  principles  truths  that  appear  at  first  very  complicated. 
The  reader  who  is  ignorant  of  them  will  acquire  a  knowledge 
of  them  with  less  labour!  he  who  has  long  known  tliem  will  per- 
ceive so  much  the  better  the  intimate  connexion  which  unites  toge- 
ther all  the  parts  of  analytical  science,  and  allows  us  to  arHve  at 
the  same  theorems  by  so  many  different  ways. 
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I.  Allophan. 

This  name  has  been  given  by  Stromeyer  to  a  new  mineral  lately 
analysed  by  him,  because  it  has  very  much  the  appearance  of  « 
copper  salt.  * 

Its  colour  is  intermediate  between  sky-blue  and  verdigris-green. 
Fracture  conchoidal.  Lustre  intermediate  between  vitreous  and 
waxy.    Translucent     Specific  gravity  from  1'852  to  l'?8y.    Jt 
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occun  in  amorphoos  pieces  in  a  marly  rock.     According  to  the 
Moalym  of  StTomeyer>  its  constituents  are- 
Alumina  ....;.' 32-202 

Silica   21-922 

lame  0-730 

Salphate  of  lime    0-517 

Carbonate  of  cc^per .\     3*058 

Hydrate  of  iron 0-270 

Water 41-301 

100-000 
.    II.   Silverkupferghnni. 

Professor  Stromeyer  has  lately  analysed  a  new  ore,  found  by  Pro- 
fessor HausmanD,  m  the  Moseum  of  the  Academy, 

Its  colour  is  intermediate  between  lead-grey  and  iron-black,  with 
a  tint  of  copper-red.     Its  fracture  is  conchoidal,  and  its  lustn 
metallic.     It  is  mild,  and  has  the  specific  gravity  of  6-255. 
According  to  Stromeyer's  analysis,  it  is  composed  of 

Silver    52-2722 

Copper 30-4787 

Iron   '.  0-3331 

Sulphur     15-7624 

He  connders  it  as  a  compound  of 

Sulphuret  ofuiver «0'646 

Sulphuret  of  copper    38*654 

Sulphuret  of  iioa    0*700 

lOOKWO 
m.  Sdts  of  Slrmtian. 
PioCesior  Stromeyer,    of  Gottingen,  has  lately  made  a  very 
careful  analysis  of  various  salts  containing  strontian  for  their  base. 
The  following  are  the  results  which  he  obtained  : — 

1.  Carbonate  of  Strontian. 

Carbonicacid 29-687   ..••  42*2212 

Strontian    70-313  ....100 

100 
Native  carbonate  of  strontian  from  Argyleshire  cmtains  two  per 
cent,  of  carbonate  of  lime. 

2.  Sulphate  of  .Strontian. 

Suli^uric  acid   43  ....  7^A* 

Strontian    57  ...  .100 

100 
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3.  tfUraie  of  StrrmilOit. 

Niiricacid  50-62  ....  idZ-SlI 

SttotitiaD 49*S8  .<<.  100 

100 

,  4.  Mttriate  of  SlTonHtm.  . 

Muriilic  acid S4-4I5    ....  62-474 

Strootua     65-585    lOO 


5.  Pliaspheie  of  StTtadian. 

Phosphoric  acid 3«*a6S   ....  5y*MI7 

Strontian    ;.  63-4^1)   ...aoo 

An  Mora  of  strontian,  according  to  these  expeiinieiitt,  ^ilgts 
6-52^8. 

IV.  Heights  «/*  difentU  Ptaca  bi  Fttme  ftfow  tfa  Lml  ^  the 

Sea. 

Vltnta  of  Beaucc 179  metro 

PHtis     34 

ChaIoiU-sur-Maia« 109 

I^CHia    1 ) 175 

Dijon   S63 

drleam    -. SOS 

GrenoblA sot 

Valence    Ill 

Grange     64 

Besan^on 161 

Nancy 253 

Fkini  of  SnitieTluid 42«tD48r 

Fltdiu  of  Lombardjr ^ .....  i     7B  to  12€ 

Plaim of  Castile 44.i.i..;t ..  .^  585 

(Aao.  de  Cbim.  et  Ptiys.  ii.  386.) 

V.  NecessUf/  t^  Food  amtaituag  Axole  for  the  NowUktumt  of 

Animah. 
It  is  B  commoDiy  receired  opinion  that  sugar,  gum,  oil,  butter, 
and  some  other  similar  bodie^  which  contain  no  azote,  constitute 
very  nourishing  ortictes  of  Aod.  Thb  t^nBioti  has  facto  p«t  td  the 
test  of  experiment  by  M.  iMagendie.  A  dog  Hvka  fed  iipoa  si!lgar  and 
distilled  water.  He  eat  his  fiwd  readily,  and  for  some  time  retained 
his  health  and  usual  tiv^linesft.  Bnt  in  tbout  a  fortnight  he  began 
to  get  leal),  though  his  appetite  continued  gdod.  His  i^vine  excre- 
tions were  seauty,  but  Ms  urine  was  abundant.  On  tae  21fit  day  an 
,  ulcer  began  to  appear  in  the  centre  of  the  cornea  of  each  eye,  which 
gradually  increased,  penetrated  the  cornea,  and  the  hamors  of  the 
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fijreraaout.  Tfhs  leanaess  cootinually  ipcre^^ed,  the  imimal  lost 
its  streD$tli,  quid  died  oa  tha  32d  day>  Tlie  dead  body  was  found* 
destitute  of  fat,  and  the  muscles  deprived  of  five-sistbs  of  their 
tisual  voluRiB.  The  umie  wu  alkaline,  sod  destitute  of  uric  acid, 
Ulw  (bat  af  h^rbjvoraufl  ^ntioala.  The  bil«  aino  contained  much 
IHWHnel,  like  that  of  oxen.  A  second  aod  a  third  dag,  fed  like* 
qrise  uppn  sugar  ^nd  water,  s}iaied  a  similar  fate. 

Two  dogs  fed  upoa  olive  oil  ^nd  water  died  on  the  36th  day.  witk 
precisely  the  unie  pheDomena,  except  the  ulceratioa  ill  the  cornea, 
which  did  not  take  place. 

Several  dogi  were  fed  with  gum  and  water.  Tlicir  fefe  was  pre- 
cisely the  saipe. 

A  dog  fed  on  butter  died  on  the  36th  day,  with  precisely  the  same 
{>heDonieoa;  though  on  the  34th  flesl^  wa^  given  hiiOf  »nd  he  was 
allowed  to  cat  of  it  at  pleasure.  In  him  the  ulceration  in  the  cornea 
showed  itself. 

From  tfaeae  curious  experiments  of  M.  Magepdict  it  is  obvious 
that  none  of  these  articles  are  capable  of  nourishing  dogs.  Hence 
we  may  infer,  with  the  greatest  probability,  that  they  are  incapable 
of  ooufishiag  man.    (Ann.  de  Uiim.  et  Phyi.  iii.  66.) 

VI.  Tea^iaratvrt  of  tke  Sea. 

1.  At  the  surface  of  the  ocean,  fit  a  distance  from  land,  the  tem- 
MT^iture  of  the  water  at  noon  is  colder  than  that  of  the  air.  Its 
temperature  at  midnight  is  always  higher  than  tliat  of  the  air ;  so 
that  twice  every  24  hours  the  temperature  of  the  sea  and  that  of  the 
fur  are  the  same, 

2.  The  mean  temperature  of  the  sur&ce  of  the  sea  at  a  distaqce 
fro^  land  is  higher  than  that  of  the  air. 

3.  The  temperature  of  the  sea,  supposiag  no  current,  diminishes 
in  proportion  to  its  depth.  (Peron,  Ann.  deChim.  et  Phjrs.  iii.  126.) 

VII.  Sulphate  of  Barytes  in  Surrey. 
Some  years  ago  many  beautiful  specifnens  of  sulphate  of  barytes 
were  found  in  the  fuller's  earth  at  Nuffield,  in  Surrey,  They  may 
be  still  seen,  I  presume,  io  Mr.  Sowerby's  museum  ;  and  are  very 
rem^'^"^'^  i^  the  brilliancy  of  their  yellow  colour,  A  specimen 
from  Mr.  Sowerby's  collection  has  been  recently  analysed  by  Pro- 
fessor SlnNoeyer,  of  Gottingen^  who  found  its  compoution  as 
WtOOT:— 

Barytes    , £9.^807 

Sulphuric  acid     , 3^-374 

Hydrate  of  iron ,,    0-051 

ipHOuring  matter  and  water     A'O^ 

9978& 
ym    0-2i5    . 

100-000 
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The  colouTiDg  matter  he  consideTs  as  only  mechaoicallj  mixed 

mth  the  sulphate.     It  is  cUssipated  or  destroyed  by  a  moderate  beat. 

VIII.  Celeitiae  from  Domitarg,  near  Jena. 
This  substacce  has  been  lately  discovered  at  Dornbui^  consti- 
tnting  a  bed  in  marl.    It  is  fibrous,  and  has  a  blue  colour,  similar  to 
that  from  Pennsylvania.    Its  specific  gravity  is  3*9536.    Stiomeyer 
has  analysed  it,  and  found  its  constituents  as  foUows : — 

Strontian 56-397 

Sulphuric  acid     42-949 

Ume   tK>57 

Oxide  of  nra » 0-027 

Clay    0-051 

Bitumen  and  water 0-105 

99-582 
Lots     0-418 

100-000 
The  lime,  iron,  and  clay,  in  Stromeyer's  opinion,  come  from 
the  marl  in  which  the  celestine  is  found.   The  blue  cplour  is  owing 
to  the  bitumen,  which  is  only  mechanically  mixed. 

IX.  Fulpinite. 
ThU  is  a  name  ^veo  by  some  mineralogists  to  a  mineral  found  at 
Vulpino^  not  for  from  B^^mo,  in  Lombardy.  In  Italy  it  is  kqown 
by  the  namtf  of  marmo  bardigtio  di  Bergamo.  It  was  noticed  in 
the  Journal  de  physique  unoer  the  name  of  pierre  de  Vulpmo, 
Haiiy,  relying  on  an  analysis  of  Vauquelin,  gave  it  the  appellation 
vi  ckaux  amydro-sulplial4e  quarlxifere.  Stromeyer  has  lately 
Vulyzed  it,  and  found  its  constituents  as  follows : — 

lime  41-710 

Sul|Ai»ic  acid    57-9C6 

Quaru     0-090 

Water 0'072 

99-838 
Loss     0-162 

100-000 
Another  specimen  of  coarse  scaly  vulpinite,  which  he  received 
firom  Professor  P&ff,  of  Kiel,  was  con^osed  of 

Lime  41-898 

Sulphuric  acid    56-641 

Quartz    0-260 

Oxide  of  inm O-OSS 

Water 0-9S7 

Lw 0-711 

loo^oo 
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It  would  appear,  therefore,  that  the  vulpioite  is  merely  ari  anfay- 
drous  sulphate  of  lime. 

X.  Discovery  of  the  Existence  of  Cobalt  in  Meteoric  Iron. 

Tha  existence  of  nickel  and  chromiuin  in  meteoric  stones  has 
long  been  known  ;  and  an  eKperlment  of  Klaproth  [Beitrage,  vr. 
297}  leads  to  the  suspicion  of  the  existence  of  cobalt  in  the  same 
minerals.  The  existence  of  cobalt  in  the  meteoric  iron  from  the 
Cape  of  Good  Hope  has  been  ascertained  by  Professor  Stromeyer, 
who  lately  analyzed  s  specimen  of  it  sent  him  hy  Mr.  Sowerby. 
He  was  unable  to  detect  cobalt  in  the  meteoric  iron  from  Siberia 
and  Bohemia ;  but  he  considers  the  methods  at  present  used  to 
separate  cobalt  from  nickel  as  bad,  and  he  has  not  yet  discovered  a 
better. 

XI.  Dealk  of  Klaproth. 

On  Jan.  1,  181 7,  Martin  Henry  von  Klaproth,  Professor  of 
Chemistry  at  Berlin,  and  by  tar  the  most  celebrated  chemist  ia 
Germany,  died  at  a  very  advanced  age.  He  has  been  a  distinguished 
writer  for  at  least  40  years ;  for  he  published  a  set  of  chemical  ex- 
periments on  copal  in  the  year  1776.  Chemistry  lies  under  greater 
obligations  to  him  than  to  any  other  chemist  of  his  time.  He  de-~ 
voted  himself  entirely  to  analytical  chemistry  ;  and  to  him  we  are 
chiefly  indebted  for  the  knowledge  which  we  at  present  possess  of  the 
mineral  kingdom,  and  for  the  formulas  employed  to  develope  the 
constituents  of  minerals.  His  labours  are  consigned  in  six  octavo 
volumes,  under  the  title  of  Beitrage  zur  chemischen  Kenntniss  der 
Mineralkorper,  the  first  volume  of  which  was  published  in  1795, 
and  the  last  in  1815.  He  was  the  discoverer  m  aranium,  and  he 
confirmed  and  completed  the  discovery  of  tellurium  and  titanium. 
He  likewise  discovered  zirconia  and  mellitic  add. 

XII.  Diabetic  Urine. 


{To 
SIR,  BtifaTd-tquare,  Fit.,  1B1T. 

If  you,  or  any  of  your  correspondents,  will  in  your  next  number 
treat  on  the  most  effectual  method  of  analysing  diabetic  urine,  it 
'will  much  oblige. 

Yours  respectfully, 

J.  L. 


I  think  my  correspondent  cannot  do  better  than  study  the  expe- 
rimenb  of  Nicolas  in  the  Annales  de  Chimie,  xlir.  32,  those  of 
S(«g  ID  Geblen's  Journal,  vi.  9,  those  of  Dupuytreo  and  Thenard 
in  the  Annales  de  Chimie,  lix.  41.  He  will  find  it  useful  to  peruse 
the  experiments  of  Fourcroy  and  Vauquelio  in  the  Aimalles  de 
Chimie,  xxxi.  48,  and  Berzelius's  paper  on  animal  fluids  published 
ID' the  Aonali  of  Philosophy,   ii.  19,  &c.     If  ba  undentaoda 
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SwQiUsh^  he  GSBDot  be  referred  to  »  bBttor  bode  tbw  Benelius's 
DjurkemieD. — T. 

XUI.  Qierg  reipeetmg  Cdnnine. 

(Ta  Dr.  ThoMMP.) 
SIR. 
1  sitall  ftel  myself  much  obliged  if  you,  or  any  of  your  oorFf»i 
pondents,  will,  trough  tbc  medium  of  your  Annals  ^  Pkilosophjff 
Jmnwr  me  witb  the  readiest  method  of  p repiriug  oarmlne,  hDvinj; 
iDcffectually  tried  it  by  moat  of  the  aietnod«  reconmeaded  by 
NichidsoD  and  Ailciu. 

Ymiib,  with  the  most  profbupd  rsjpect, 

J.  K.  R.  M. 

XIV.   Aurora  Borealis  at  Sunderland, 

(To  Dr.  TkomMD.) 
SIR, 

On  Saturday  night,  the  Sth  inst.,  about  seven  o'clock  in  ttir 
evening,  during  a  strong  gale  from  the  north-west,  which  had  con- 
tinued five  days,  was  observed  the  most  beautiful  aurora  borealis^ 
Buch  as  had  not  been  seen  bere  for  upwards  of  20  years.  It  began 
in  aiDgle  bright  streamers  in  the  north  and  north-west,  which,  gra- 
dually increasing,  .covered  a  large  space  of  the  hemisphere,  and 
Tiubed  alxwt  from  place  to  place,  with  amazing  velocity,  mudi 
}ugher  than  the  zenith,  and  had  a  fine  tremulous  motion.  I^ey 
illuminated  tiie  hemisphere  as  much  as  the  moon  usually  does  when 
eight  or  nine  days  from  the  change.  About  J 1  o'clock  part  of  the 
8t;«amers  appeared  as  if  projected  from  a  centre  south  of  the  zenith, 
and  locJted  like  the  pillars  of  an  immense  amphitheatre,  presenting 
the  most  brilliant  spectade  that  can  be  conceired,  and  seeming  to 
be  in  a  lower  region  of  the  atmosphere,  and  to  descend  and  ascend 
in  the  air  for  several  minutes.  One  of  the  streamers  passed  over 
«E  in  the  right  shoulder  of  Orion,  but  neither  increased  nor 
dimiaished  its  splendour.  About  eight  o'clock  Venus  was  about  8" 
above  the  horizon,  and  displayed  a  very  peculiar  appearance ;  for 
her  rays  passed  through  a  tliin  mist  or  cloud,  probably  eieetric,  of 
a  deep  yellow  tint.  Her  apparent,  magnitude  seemed  increased ; 
and  a  halo  was  formed  round  her,  as  sometimes  appears  rouad  the 
moon  in  mobt  weather ;  but  the  stars  that  were  in  that  part  of  the 
hemisiiAiere  shone  with  tlieir  accustomed  brilliancy,  ~ 

This  phenomenon,  among  English  writers,  is  Srst  described  by 
Maubew  of  WMCmiostier,  who  r«l«t()s  that  to  A-  D.  55$  there 
wflK  >eensin  Bf^earanoee  of  lances  seen  in  the  air  ixoga  the  jiortb  to 
the  west^  or,  -to  use  his  own  words,  "  quiui  species  laneeanuoin 
ane  visee  mot  a  aeptenlrione  unuie  ad  occideateia."  (P.  lOJ.) 
Aid  wmf  Jiat  the  foUowiog  line  in  Vti;gtl  apply  to  this  {dmiaaWtMKt  < 
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pfaicB)  journal,  the  insertion  will  much  oblige, 

Sir,  your  obedi«Qt  servant, 
iiapP'M*mtlM,  Fa.  to,  1917.  RoBBRT  Pbnbbt. 

XV.  Fomtilaifor  estimating  iht  Height  i^  Mountains, 

(To  Dr.  ThotmonO 
OKAft  Sift, 
The  perusal  tif  Mr.  Anderson's  very  ingenious  paper  on  b»ro- 
fHtitric  ahimetry  iti  ^out  last  tiumbtr,  brought  to  cof  recollection  a 
Maple  of  forttiuliK  which  I  composed  in  oAe  of  the  latter  months  oE 
'ISlS.  Before  seodingthem  to  you,  I  wished  to  ascertain  if  toy 
discovery  had  been  anticipated,  but  have  had  no  opportunity  tfT 
aatis^iog  mys«lF  oti  that  head.  The  fonnalEe  of  Sir  G.  Shuckburgh 
and  Proifessor  Leslie,  1  conclude,  must  be  of  general  application  ; 
if  ao,  they  are  quite  distinct  from  mine,  which  are  exclusively 
adapted  to  the  use  ai  dbservers  in  countries  of  moderate  inequality, 
like  Our  own  island.  At  all  events,  tbey  liave  the  merit  of  utility 
flUd  convenience,  whatever  be  the  fote  of  their  claims  of  originaUty; 
and  as,  by  every  rule  of  probabilities,  the  present  year  ought  to  be 
ftvourable  for  making  observations,  you  will  perhaps  deem  this  a 
ftvourable  crisis  for  eunnilatiug  by  discussHui  the  sprit  (A  curiuity 
which  a  long  series  of  bad  weather  has  torpified. 

I,  If  T^  t,  represent  the  temperatures  of  the  air,  taken  at  the 
bettom  and  at  the  summit  of  the  mountain,  by  a  detached  thermo-> 
meter  ^  and  S>  b,  the  heights  of  the  mercury  in  the  barometer  la 
the  EamB  tituutiMiB)  the  elev&tioa,  expressed  in  yards,  will  bt 
Cf  ual  to 

!^^^  X  (80«  +  T  +  1) 

lite  nsuU  found  fh>i&  thil  thcMem  will  not  deviate  from  Aft 
tibtlined  by  kig^riihmi,  more  than  three  or  four  fret  in  the  bcifht 
bf  Ben  Nevis,  estioMtted  at  1450  yards. 

For  altitudes  of  about  S&IO  feet,  it  is  precisely  ei)uivalent  to  (be 
legkrl^mic  method. 

in  Htwet  elevfttitKM,  the  grehteM  error,  about  two  or  three  ftcV 
tWcUrS  at  the  Ivefgfat  of  TOO  yards. 

mkew  em4s  at«  vo  niMte,  Mrticukrly  wbeo  compared  with 
ihdBe  Which  \vill  ariie  frotn  ^ysKal  sources,  that  tke  observer  who 
pIKfiGtves  this  fonttula  in  menxiry,  or  in  his  nemonnditm  boolt, 
tefvd  not  regKt  the  ocenional  lUiseBce  of  logaritfanic  tables. 

Whett  the  ciretitiKtBfices  of  die  observation  appear  to  edfok  of 
gteat  accuracy,  it  will  be  proper  to  employ  i  H — i-^  ■  . insteaS 
itf  b,  ta  k  (itJiVMtbn  doe  lo  the  dhiiinisfaed  tca^rMure  of  the 
wereai^  ftoAi  T  lofj  ib  riivwn  by  a  thennoitiMer  attached  to  (be 
iMAtumMh 
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2.  Another  formula,  very  easy  of  computatkn,  is  the  f<dlowiiig : 

(59  -  ^-7-*J   X  10  (B  -  «)  X   (I  ±  -0023  T) 

Hiis  is  accurate  wheo  the  meaa  height  of  the  tnercury  is  either 
29 or  30  inches;  and  very  nearly  so  for  aiiy  elevation  not  eicceediDg 
700  or  800  yards  above  the  sea.  Where  the  mean  height  is  much 
less  than  23^.  inches,  the  error  becomes  progressively  important. 

The  easiest  way  of  correcting  the  logarithmic  result  for  difference 
of  atmospheric  temperature  is  by  means  of  the  third  factor  in  my 
seeond  formula;  in  which  T  expresses  (he  difierence  betiveen  the 
mean  temperature  and  H".  The  first  Ibrmula  includes  this  correc- 
tion ;  and  oh  that  account  may  be  compared  in  point  of  facility,  as 
well  as  correctnesB,  vrith  any  method  of  computation  yet  known. 
I  am  yours,  most  respectfully, 
Bath,  FA  13,  I81T.  W.  G.  HOBNBB. 

P.S.  Does  not  the  eicesslve  dryness  of  the  atmosphere  so 
eloquently  described  by  Col.  Beaufoy  sufficiently  explain  the  unex- 
pected result  of  his  experiment  with  the  burning  lens  on  the 
summit  of  Mont  Blanc ! 

•XVL  Improvement  suggested  in  the  new  Blow-pipe  of  Mr.  Breoka. 


(To  Dr.  1 
DKAR  SIR,  Fa.  9,  I8IT. 

Being  a  constant  reader  of  your  Annals  r^  Phiiosophy,  and  ob- 
serving several  proposals  for  improving  the  gaseous  blow-pipe,  but 
thinking  none  of  them  perfectly  safe,  I  venture  the  following  ideas. 
Suppose  there  was  a  circular  hole  in  the  bottom  made  as  larse  u 
the  reservoir  would  permit,  with  a  thin  piece  of  tin  or  lead  soldered 
over  it,  this  secured  over  a  hole  in  a  table,  under  which  is  placed  « 
tub  of  sand.  If  an  explosion  should  take  place,  tlie  piece  soldered 
on  will  be  driven  into  the  tub.  This,  m  addition  to  Professcw 
Cumming's  contrivance,  and  the  oil  of  Professor  Clarke,  would,  1 
conceive,  ensure  perfect  safety. 

N.  B.  I  have  constructed  a  gaseous  blow-pipe  on  the  preceding 
principle.  It  is  a  circular  vessel  of  cast-iron,  with  a  flat  top  and 
bottom,  eight  inches  in  diameter,  and  four  inches  deep  inside  mea- 
sure, and  half  an  inch  thick.  At  the  bottom  there  is  a  circular  hole 
five  inches  in  diameter.  Over  this  hole  is  placed  a  piece  of  ibin 
lead,  secured  with  an  iron  flange  or  ring,  oiled  leather,  and  screws. 
The  reservoir  stands  upon  four  feet.  Thus  complete,  it  is  placed 
Over  a  hole  in  the  table,  &c.  as  before  mentioned.  Fitting  up  the 
apparatus  myself,  and  requiring  a  valve  to  open  into  the  reservoir,  I 
made  one,  I  think,  on  an  improved  principle.  It  is  of  brass,  in 
the  form  of  a  cone,  accurately  ground  into  the  lower  extremity  of 
the  condenser,  and  secured  with  a  piece  of  India  rubber  stretched 
through  an  eye  on  the  base  of  the  cone,  and  &stened  with  waxed 
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thread,  the  elasticity  of  the  India  rubber  keeping  the  valre  perfectly 
doM.  By  this  meaaa  a  valve  might  be  put  to  the  end  of  any  atnaU 
tube  without  increaaing  iis  diameter.  I  have  tried  this  apparatus 
with  coodenied  atmospberic  atr,  and  find  the  valve  answer  my 
utaioct  ej^KCtatioQ. 

I  remun,  dear  Sir,  yours,  &c. 

J.  T.  Bbalb. 

XVU.  Another. 

(To  Dr.  Tbomiuii.) 
SIR,  n>>.  8,  ISIT. 

Obaemng  in  your  number  for  this  month  a  proposal  for  adapting 
to  Newman's  blow-pipe  separate  reservoirs  for  the  gases,  I  think  it 
ri^t  to  acquaint  you  that  the  thing  proposed  has  been  already  done 
by  eotwiuing  jet  pipes  of  two  distinct  blow-pipes  of  Newman's 
oonstniction,  and  adapting  a  small  cap  with  a  capillary  aperture  to 
Kceive  the  separate  gases,  and  re-issue  tliem  inised.  This  instru- 
ment, which  was  ordered  in  November  hut,  and  completed  some 
weeks  ago,  was  constructed  with  a  view  to  particular  experiments, 
iriiich  are  in  progress;  and  the  little  that  is  peculiar  in  it  beam 
rrference  to  them,  and  need  not  now  be  explained.  The  principle 
is  sniGciently  simple.  It  may  be  enough  at  present  to  observe,  that 
its  perfiirroance  is  not  equal  to  that  of  Newman's  blow-pipe  with  a 
ui^le  reservoir;  though  the  heat  which  it  does  produce  is  intense. 
I  am,  Sir,  your  most  obedient  servant, 

H.  C. 
XVUL  Amther. 

(To  Dr.  Thamioa.) 
DEAR  SIR, 
'     To  the  ingenious  improvement  proposed  to  Newman's  blow-pipe 
In  your  last,  I  shall  beg  leave  to  sugg^  an  additional  one,  which  is 
AS  follows :— Instead  of  haviog  two  reservoirs, 
let  there  be  but  one,  made  in  the  annexed  I         2        S 

manner,  with  three  partitions.  I  is  the  space 
designed  for  the  hydrogen  gas,  and  3  that  for 
the  oxygen ;  2  may  be  either  empty,  or  filled 
with  water. 

B.  P.  certainly,  Sir,  deserves  great  pr^se  for  his  proposition.     It 
were  well  that  every  young  chemist  would  exercise  his  ingenuity  on 
this  subject. 
Fti.  1,  1617?  R-  S, 

XIX.  R.  M.  A:s  Repli/  to  the  Queries  of  Cwh. 

"  Tlie  gentleman  who  signed  himself  R.  M.  A."  feels  no  hesita- 
tion in  giving  distinct  answers  to  the  queries  of  Civis  in  the  AnaaU 
cf  Philosophy  toT  Fnhtuary,  lai?. 


H,a. 

o^. 
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To  t^  fint  qntr^,  R.  M.  A.  recilin,  tbot  ki  tbc  few  18U  he 

Rccwed  fron  CoL  Mudsc  himself  the  (iecWttion,  thait  th«  peih- 
dukim  eKperimenn  it  the  di&reot  etatkni  bad  bug  been  a  (wt  af 
Ui  pTOpond  opentiMU.  R.  M.  A.'<loai  boC  ooir  aCnn,  ner  <^tf  ^ 
ix  &5  communication  nf  Oct.  4,  1816,  that  the  peadulwm  tttpnii 
meats,  "  aa  coaneeted  witfa  tbe  sul^ect  of  weigbts  and  measures," 
were  ia  Cat.  Mudge's  contemplation.  He  apprehends  that  the 
Colonel's  intentions  were  to  make  such  experiments,  with  reference 
to  the  determination  of  the  Jigure  of  the  earth:  but  this  is  a  point 
OD  which  K.  M.  A.  is  nctf  iadined  to  speak  positively^  however 
dttcirivefy  he  can  aver  aa  to  the  Colonel's  declaration. 

In  answer  to tbeseeoad^tiery,  JL  tA.  A-  hastonsmuk,  ^tbe 
aw  at  Woolwich,  mm<e  than  a  ^ear  and  a  haif  9go,  ^  m^flpffr 
mical  ckiek  wbiidi  he  meDtioctd  ia  his  .fanaer  BowwuiMWHiwp ;  mi 
MB  iben  told  for  wku  pivpose  it  iras  princiiiaUy  intwdR^  .As  4* 
**  tbe  operatioiis  which  ere  new  pwniiog  on  iwrt  liifiiertiwitM^Mtt" 
K.  M.  A.  does  act  ^mtend  to  be  in  fosimmaa  «f  tbe  aegret  v'tA 
Tetpect  -to  then,  and  be  ia  unwUliog  b>  Dca^y  *^  .Woc  pf  (hf 
Amwds  tf  Plalosopk^  in  tbe  detail  of  nere  nmBOWB.  iSfi.H-A^ 
Junvever,  has  been  Tightly  iofbnned,  there  aietio  "  oporatiow  WW 
^arsuii^ "  in  mmasquenoe  of  the  Kesolutkn  «f  the  HoiMe  «f 
Commoos'to  wtnch  Civis  lefeis.  LorI  Staohtqw's  aKntlim  ia  4be 
fiouK ol  l^mk  leodemd dist nsolutioD niigatory.  The aMfajeiatitF 
peodalaim  fiv  a  while  eseicised  t^  io^niuty  of  khdc  of  :tlie  jd^ 
tbematical  Fellows  of  the  Reyal  Society,  and  of  Mr.  Troughton, 
the  deservedly  celebrated  astronomical  iostrumenf  malcer.  But 
unless  R.  M.  A.  lias  been  mistDformed,  every  thing  of  this  kind  is 
now  suspended ;  and  it  is  danbtful  whether  it  will  he  resumed, 
except  by  MM.  Biot  and  Arago,  in  conjunction  with  Col.  Mudge. 
Should  these  three  philosophers  employ,  as  is  conjecti]redj  a  part 
-of  the  present  year  m  such  operatioBS,  there  can  be  .no  gvestion, 
from  the  nature  of  tbeir  previous  labours,  that  what  ttief  pit^  tbip 
accomplish  will  have  lekKooe  prvtcipallg  (Utcugb,  of  ci3H(K,  not 
altogether]  to  tbe  figme  of  the  earth- 

ft».  1,  HIT. 

XX.  Lectures. 

Mr.  Claike  w31  eonrmenee  bis  nest  Course  «f  Les^nes 'flti 
Midwifery,  and  tbe  Diseases  of  Women  and  Children,  od  Thupsday, 
March  SO.  Tlie  lectures  are  tiead  every  laorniitg,  from  a  (juarter 
past  ten  to  a  quarter  past  eleven,  fer  tbe  opavenieace  of  stud^i 
attending  the  hospitals,  at  the -lecture  room,  No.  10,-SariUe-«aw, 
'  Burlragton  Gardens. 

XXI.  Sgitmi  ef  Cliemistrs- 

Dr.  ThcHiuoa  has  just  commenced  the  printing  of  a  new  edition 

lOfliis  "  System  of  Chemistry."    The  work  will  be  entirely  re- 

modelledj  and,  it  is  expected,  will  be  comprised  in  foar  octavo 

volumes. 
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nrtt  JVoaU,— 10.  Fain  boar  froatt  miity.  II.  Hucb  rime:  very  red  Cirra- 
tlraU  at  Ml^tiu  :  tn  (be  coane  of  the  day  tbe  rime  mmllj  name  off  tbe  treet,  willa 
aS.W,  wiod.  IS.  Grey  lofty  iky:  Cin-acunnba,  p.m.  19.  Hilly:  same  rain 
alter  dark.  14.  Clear,  a.m.  vith  Cirreitratiu  to  8.:  from  whence  aflerward» 
caor  on  cloudinen.  IS.  A  conaiilrrKble  fall  of  mow  trom  S.  E.,  followed  by 
dceii  BBaw  at  iDterrali,  withamoderale  breeze:  clear  froil  at  oight.  16.  MUly, 
glooDy,  a.  m.  tbe  wind  Tery  light,  S, :  (hen  a  steady  breeze,  8.  W.,  and  decided 
(baw,  with  mncfa  ileet  and  rain  i  the  product  of  tbe  laio-gKuge  ii  tbat  of  ibe  gauge 
at  tbe  laboratory,  my  own  haTingbeenaccideiilally  oierfllted.  17.  Tbe  wind,  for 
Ibe  fint  lime  in  thii  period,  blew  a  moderate  gale  io  the  nigbt.  IS.  Fair  day  : 
■Bmewhal  windy  night.  19.  Fair:  tbe  wind  E.,  nith  a  lofly  oiercatt  sky, 
and  mncb  seitd:  at  qood  an  electric -I  ookine  compound  alate  of  tbe  cloodi  i 
after  dark,  rain  from  tbe  lanthward,  and  a  hard  gale  by  morning.  SO.  Fne 
4ay:  l«in  after  dark:  windy  night.  81.  Very  fine  day:  a  itiff  breeze,  with 
■ommer-like  clouds  in  a  blue  iky :  Cirriufralw  at  Bnn-ief,  and  a.  lunar 
corona:  windy  nighl,  and  a  daih  of  rain  lowards  morning.  SS.  Drizzling  at 
IntenaU:  a  gale  at  night.  S3.  Windy:  a  littl*  rain,  p.m.;  at  night  a  moderate 
gale.  a.  ChTKHnHlf,  a.m.  well  formed  from  plumage  Cirri:  afterwardi  a 
pretty  tadden  objuration,  and  lomc  dripping.  35.  Overcast:  miitj;  A  Trrr 
little  rain,  8S.  Ten  minnla'  sun  about  noon :  the  blackbird  and  robin  ling  mncb. 
ST.  Hilly  and  cloudy,  hi  hprelofore :  at  night  the  wind  £.,  with  moonllgbt  and 
iying clDudi,  S8,  a.  m.  Small  rain;  gloomy.  S9.  Cumulmlratia :  some  inn  at 
nid-day:  at  nighl  wind  IV.,  wilh  a  veil  of  Ctrrasfriftu.  31.  Misty  morning,  faU 
lowed  by  a  lery  fine  day,  with  Q'rrui  and  Cfrroeumiilut .-  tbe  hygrometer  receda 
toSa°. 

Stamd  Monti. — 1.  Hoar  froEtj  a  line  day,  wilb  a  gradation  of  clouds  frmi 
Cirrus  to  Cimuitoitrofiu,  ending  in  on  overcast  iky.  8.  Grey  sky.  3.  Misty : 
clondy,  4.  Ctrnmha  and  sonshine :  at  cTening,  thick  to  the  S.W. :  the  wind  rose 
to  a  moderate  gale,  witli  a  shower.  5,  a.  m.  High  wind,  and  clouds ;  dripping 
at  nighl.  fi.  CAruifrotuJ  :  windy.  T.  A  fine  shy  of  Cirrociaiiulus :  windy,  espe. 
dally  at  night:  tbeinrrace  ii  considcr^l;  dried  of  late,  and  the  road*  tend  to  tw 
duty. 

RESULTS. 

Vinds,  with  little  exception,  wealerly  ■  from  (he  new  moon  to  tbe  fini  aoarler, 
a  S.W.  wind,  which  waa  uniformly  moderate  by  day,  and  increased  In  force  ia 
tbe  night. 

Barometer:  GreateEt height 30-58 iochei. 

Least  28-79 

Mean  of  the  period    S9*8*« 

Tbenaometcr :  Greatest  height 54» 

Least  19 

Mean  of  the  period 40-03 

Mean  of  ihe  Ilygromi-ler T6' 

Rain 1-38  inch. 

The  hygrometer,  haTiog  undergone  some  repair,  was  exposed  (after  a^ju.itmeDt) 
for  S4  boun  before  tbe  observatioa  of  tbe  lyth,  which  is  probably,  therefore, 
accarate.  It  appears  that  on  this  day  there  was  a  tremendons  gale  on  the  coasts  of 
DeTon  and  Cornwall,  which  did  much  damage,  particularly  at  Plymuulb. 

.ToTTCHBtH,  Stcoad  math,  15,  181T.  L.  HOWARU.  . 
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Biographical  Account  of  Ike  Right  Reverend  Richard  Watsort,  D.D, 
F.R.S.  Lord  Bishop  ofLlaadqf.  By  Thomas  Thomson, 
M,D.  F.R.S* 

J/HE  subject  of  this  memoir  wai  born  in  August,  1737,  at 
Heversham,  in  Westmorland,  five  miles  from  Kendal ;  in  which 
town  his  ^ther,  a  clergyman,  was  Master  of  the  Free  Grammar 
School,  His  father  superintended  the  whole  of  his  early  educatioa 
till  the  year  IJM,  when  he  went  to  Trinity  College,  Cambridge. 
Here  he  distinguished  himself  by  close  application  to  study,  residing 
constantly  till  made  a  scholar  in  May,  l'J57-  He  became  engaged 
with  private  pupils  in  November  followiog ;  and  took  the  degree  of 
B.  A.  in  January,  1759.  On  this  occasion  he  held  a  distinguished 
place,  being  Second  Wrangler,  He  was  elected  Fellow  of  Trinity 
College  in  October,  l?^^]  and  was  appointed  assistant  tutor  to  Mr. 
Backhouse  in  November  of  the  same  year.  He  took  the  degree  of 
M.  A.  in  1762;  and  was  made  Moderator  for  the  first  time  in 
October  following. 

Id  the  year  1764  he  became  a  candidate  for  the  Professorship  of 
Chemistty.  I  have  been  told  that  the  late  Dr.  Paley,  who  after- 
wards distinguished  himself  so  much  by  his  writings  in  the  depart- 
ments of  moral  philosophy  and  theology,  was  a  candidate  for  the 
same  chair.     Neither  of  these  eminent  men  had  paid  any  previous 

■  Uj  principal  objecl  is  to  lay  befoTe  my  Tcaden  the  obligationB  wbkh  Che. 
■Iilry  liei  noder  to  tbli  eninent  philosopher.  Hy  biographical  facU  are  deriid 
from  a  memoir  ia  Che  GetilleDiMl'f  HR(U)Dr,  1816,  Sep  tembrr,  p,  tT4. 

Vol.  IX.  N^IV.  R 

r'.:,t,:,:kv,  Google 


258  Biographical  Account  of  £Apbu., 

atteotion  to  the  study  of  chemistry.  Dr.  Paley  boasted  at  the  time 
that  he  was  better  acquainted  with  it  thao  Dr.  Watson;  for  he  could 
perform  one  chemicfd  process  at  least,  since  he  knew  how  to  make 
red  ink ,  while  his  aotagooist,  he  believed,  did  not  know  so  much. 
Dr.  WatsoDj  however,  carried  the  election ;  and  began  the  study 
of  practical  chemistry  with  so  much  assiduity,  that  he  very  mate- 
rially injur«dhis  health.  I  hare  been  frequently  amused  with  the 
history  of  hb  first  chemical  campaign.  He  could  not  succeed  in 
his  earliest  attempts  at  experimenting.  His  retorts  brok^  his  liquids 
were  spilled,  his  clothes  were  spoiled.  But  by  perseverance  be  at 
last  got  the  better  of  his  awkwardness,  and  acquired  the  art  of  ex- 
perimenting with  ease  and  elegance. 

In  17(>7  ne  became  one  of  the  head  tutors  of  Trinity  College; 
and  in  October,  1771,  he  was  appointed  Regius  Professor  of  Divi- 
nity, with  the  Rectory  of  Somersham,  in  Huntingdonshire,  an- 
nexed. In  177'4>  ^  <vas  presented  to  a  prebend  in  the  church  of 
Ely;  and  in  January,  17S0,  he  succeeded  Dr.  Charles  Plumtre  m 
tbe  archdeaconry  of  that  diocese. 

He  had  been  tutor  to  the  late  Duke  of  Rutland  when  his  Grace 
resided  at  Cambridge.  In  17ti2  the  Duke  presented  him  to  the 
valuable  Rectory  of  Knaptofl,  Leicestershire;  and  in  the  same 
year,  through  tbe  recommendation  of  the  same  nobleman,  he  was 
advanced  to  the  Bishoprick  of  LlandafT.  In  consequence  of  the 
•mallness  of  tbe  revenues  of  this  Bisboprick,  Dr.  Wation  was 
allowed  to  hold  whh  it  the  Archdeaconry  of  Ely,  his  Rectory  in 
Leicestershire,  the  Divinity  Professorship,  and  the  Rfctcuy  of 
Somersham.  This  Bbhoprick  was  the  last  of  his  preferments. 
Though  it  is  the  poorest  in  the  gift  of  the  Crown,  and  though  Dr. 
Watson  was  without  doubt  one  of  tbe  greatest  wnaments  of  the 
Bench  of  Bishops,  and  though  his  scientific  and  theological  know- 
ledge, the  urbanity  of  his  manners,  and  his  uniform  zeal  for  re- 
ligion, would  have  made  him  fill  with  honour  the  first  place  in  the 
f^glish  church,  yet  there  were  some  circumstances  which  etfec- 
tually  prevented  his  promotion. 

He  had  early  associated  himself  with  the  political  party  known  in 
Great  Britain  by  the  name  of  Whigs.  During  the  King's  illness  in 
I7S9,  when  the  Regency  Bill  was  before  Parliament,  he  took  an 
active  part  in  advocating  the  right  of  the  Prince  of  Wales  to  be 
appointed  Regent,  without  limitation.  During  the  American  war 
he  had  been  equally  hostile  to  the  ministerial  party  at  that  time  in 
power,  end  argued  the  cause  of  the  Americans  with  zeal  and 
ability.  At  the  commencement  of  the  war  with  revolutionary 
France  he  was  equally  an  enemy  to  hostilities ;  though  long  before 
the  termination  of  that  memorable  stru^le  he  liad  become  sensible 
of  its  necessity,  and  urged  its  continuance  and  vigorous  pursuit  with 
much  earnestness  and  eloquence.  Thus  bis  political  sentimeou 
during  almost  tbe  whole  of  his  life  were  at  variance  with  those  in 
whom  lay  the  virtual  distribution  of  promotions  in  the  church.  It- 
I 
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h  Dot  EurpTising,  therefore,  that  he  was  overloolced:  though  it  would 
have  redo<uncI«d  highly  to  the  credit  of  Mr.  Pitt,  and  his  companioos 
in  the  administration,  if  they  had  disregarded  all  political  diffe- 
rences, and  contributed  to  the  promotion  of  one  of  the  greatest 
ornaments  of  the  church  of  England;  but  such  want  of  magnanimity 
is  rather  an  object  of  regret  than  of  sui^rise. 

Dr.  Watson  distinguished  himself  as  a  theological,  political,  and 
•aentific  writer.  Of  his  theological  writings  the  most  important 
perhaps  are  bis  Apology  for  Christianity,  and  liis  Apology  for  the 
Bible.  The  first  was  published  io  1776|  ^s  an  answer  to  Gibbon's 
celebrated  15th  chapter  on  the  Causes  of  the  Growth  of  Christianity. 
Of  all  the  answers  to  Gibbon,  this  displayed  the  greatest  urbanity 
and  politeness,  without  any  de6cieiicy  either  of  argument  or  spirit. 
The  second  was  published  in  17^6,  m  answer  to  Thomas  Paine'a 
Age  of  Reason,  which  at  Ihat  time  was  disseminated  with  particular 
industry  through  the  British  empire ;  and,  being  written  in  that 
peculiar  style  of  which  the  author  was  such  a  consummate  master, 
was  particularly  calcutatedto  make  an  impression  upon  the  comnioh 
people.  Indeed,  the  impression  which' it  did  make  was  wonderful, 
and  almost  instantaneous.  The  Apology  for  the  Bible  was  written 
to  counteract  the  effects  of  this  insidious  book  in  the  only  quarter 
where  they  could  he  dangerous ;  for  the  ignorance  of  Pune,  and 
the  absurdity  of  his  argumeuts,  were  so  obvious,  lhat  the  hook 
could  make  an  impression  only  on  those  who  were  altogether  igno- 
rant of  the  subject,  and  had  never  thought  of  the  evidences  upon 
which  their  religion  rested.  Dr.  Watson's  answer,  accordinglyj 
was  adapted  to  the  understandings  of  the  common  people,  and  was 
a  masterpiece,  whether  we  consider  the  skill  with  which  he  over- 
turned the  insidious  arguments  of  his  antagonist,  or  the  ability  with 
which  he  counteracted  the  baneful  effects  of  the  principles  which  it 
was  the  object  of  the  revolutionists  to  inculcate  :  for  the  avowed 
intention  of  these  wild  enthusiasts  was  to  destroy  the  morality  and 
religion  of  the  common  people  altogether,  and  thus  render  them 
capable  of  going  every  length  lhat  might  suit  the  objects  of  the 
demagogues  of  the  day. 

In  1785  Dr.  Watson  published  a  Collection  of  Theological  Tracts 
selected  from  various  Authors  for  the  Use  of  the  younger  Students  in 
the  University,  in  six  octavo  volumes.  This  publication  deserves 
high  praise  for  the  judgment  with  which  the  tracts  were  selected. 
They  form  a  kind  of  theological  library,  which  cannot  but  be  very 
valuable  to  the  theological  student. 
'  It  will  not  be  expected  that  I  should  notice  here  the  difierent 
sermons  which  Dr.  Watton  published  during  the  course  of  his  long 
life.  -Indeed,  I  do  not  consider  myself  as  at  all  qualified  for  such  a 
task,  having  never  seen  several  :of  them  at  all,  and  only  glanced 
over  the  rest  in  a  cursory  manner. 

The  political  {lubllcatioos  of  Bishop  Watson  are  still  less  proper 

for  discussion  in  a  work  like  the  present,  which  professes  to  be 
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totally  devoted  to  physical  science.  I  may  notice  merely  a  few  of 
his  most  prominent  opioioDs.  Id  \^^,  immediately  after  his  pro- 
motion to  the  Bishopric  of  X^ndaff,  he  published  a  letter  to  Arch- 
bishop Comwallis  on  the  church  revenues,  recommending  a  new 
disposition,  by  which  tlie  bishoprics  sliould  be  rendered  equal  to 
each  other  in  value,  and  the  smaller  livings  be  so  far  increased  in 
income,  bv  a  pn^rtionate  deduction  from  tlie  richer  endowments, 
as  to  renoer  them  a  decent  competency.— From  the  commence- 
ment of  the  discussion  respecting  the  slave-trade  he  was  always  a 
ttrenuwis  advocate  for  its  abolition.  He  also  exerted  himself 
strongly  in  endeavouis  to  repeal  the  Corporation  and  I'est  Acts. — His 
scheme  fur  the  abolition  of  the  national  debt,  by  every  iodividual 
giving  up  a  certain  portion  of  his  property,  indicated  less  reSned 
notions  respecting  political  economy  tlian  might  have  been  expected 
from  a  writer  possessed  of  so  much  general  knowledge  upon  so 
many  subjects,  and  so  conversant  with  the  best  writen  of  bis  time. 
His  chemical  writings  will  claim  a  greater  share  of  our  attention. 
Indeed,  it  was  to  give  an  account  of  them  that  the  present  article 
was  drawn  up.  In  17^9  he  was  elected  a  Fellow  of  the  Royal 
Society ;  and  five  papers  by  him  were  published  in  the  subsequent 
volumes  of  the  Philosopbi^l  Transactions.  These  papers  were  as 
'  follows  :— 

I.  Experiments  and  Ohservatums  on  various  Phenomena  attending 
the  Solution  of  Ike  Sails.    (Phil.  Trans,  1 776,  p.  325.) 

This  is  a  very  elegant  paper,  and  may  serve  as  a  model  for  the 
method  of  drawing  up  experimental  investigations.  It  first  made 
chemists  acquainted  with  four  sets  of  facts  of  considerable  import- 
ance. 1.  That,  when  salts  are  dissolved  in  water,  they  are  not 
merely  received  into  the  pores  of  that  liquid,  but  enter  into  che- 
mical union  With  its  particles.  2.  The  specific  gravity  of  different 
■alts.  His  mode  of  ascertaining  that  specific  gravity  was  very 
simple,  and  yet  susceptible  of  considerable  accuracy.  He  took  a 
globular  glass  vessel  with  a  long  narrow  cylindrical  neck.  The  neck 
was  esBCtly  graduated ;  so  that  the  proportion  which  it  bore  to 
the  capacity  of  the  whole  vessel  was  accurately  known.  The  vessel 
.  being  filled  with  distilled  water  up  to  a  given  mark  in  the  neck,  a 
certain  weight  of  the  salt  whose  specific  gravity  was  to  be  deter- 
mined was  thrown  into  it.  The  water  immediately  rose  in  the  neck 
of  the  vessel.  From  this  rise  it  was  easy  to  infer  the  specific  gravity 
of  the  salt.  The  tbllowing  table  exhibits  the  results  which  lie  ol^ 
tained  in  this  way : — 

Saltf.  Specific  Gravity. 

Sulphate  of  soda  1-380 

Crystals  of  kelp '... 1-414 

Carbonate  of  ammonia 1-450 

Sal-afamoDiae 1-450 
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Saltf.  Epetifle  Gravity. 

Sogar    _ 1-487 

White  sugar  candy   ..'. 1*567 

Acetate  of  potash 1*567  ' 

Glaaber'a  salt  ftom  Lymington    l'G57 

Rochellesalt ,- 1*757 

Alum     1-757 

Borax    1-757 

Sulphate  of  iron    1*812 

Sulphate  of  zinc   1-933     ■ 

Nitre l-»33 

Common  salt     2-H3 

Sulphate  of  copper   2-230 

Pearl  ash   2*320 

Sulphate  of  potash    2-636 

Sulphate  of  iron  calcined  to  whiteness  . .  2-636 

Carbonate  of  potash 2-^61 

Basket  sea  salt   3-052 

Corrosive  sublimate 4*142 

Sulphate  of  mercury    6*444 

The  solatioo  of  all  salts  in  water  is  greater  than  the  mean  of  the 
specific  gravity  of  the  salt  and  of  the  water.  Hence  a  condensation 
trfiviously  takes  place  during  the  solution ;  and  of  course  as  the 
solution  goes  on,  the  water  is  constantly  sinking  in  the  neck  of  the 
matrass,  though  it  never  sinks  so  low  as  the  mnrk  at  which  it  stood 
before  the  addition  of  the  salt.  We  may  infer  from  this  fact  that 
Dr.  Watson's  method  for  determining  the  specific  gravity  of  salts 
aosweis  worst  for  those  that  dissolve  most  rapidly  in  water. 

S,  The  specific  gravity  of  water  at  41°  saturated  with  di&rent 
salts.  The  following  table  exhibits  the  iacts  which  heascertained : — 

SabglsDcei  Id  lolnlioD.  Sp,  Gt.  of  toUtiDn. 

Quick-lime    l-OOl 

Crystals  of  tar 1-001 

Arsenuius  acid  1-00$ 

Borax    1-010 

Corrosive  sublimate 1  -037 

Alum     1-0S3 

Sulphate  of  soda 1*052 

Sulphate  of  potash    1*054 

Common  salt 1*198 

Arsenite  of  potash    : . .  1-164 

Glauber  salt  of  Lyminglon 1*232 

Sal-ammoniac 1-073 

Carbonate  of  ammouia 1-077 

Crystals  of  kelp     1*087 

Nitre ^ 1*095 
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SabttMKe*  iB  toIntioD,  Sp.  Gr.  of  lalatioD. 

Rochellesalt M14 

Sulphate  of  copper   1*150 

.  Sulphate  of  iron    1*157 

Sal-gerame     1*170 

Sulphate  of  magnesU 1*218 

Sulphate  of  zinc   , 1*368 

Pearl  ash   1*534 

4.  The  specific  ^vities  of  water  holding  in  solution  y^th  of  its 
weight  of  eight  different  salu.    These  are  as  follows.  Temp.  40 : — 

Sea  salt 1-659 

Sulphate  of  soda 1*052 

Nitre 1-050 

'     Sulphate  of  zinc     1*045 

Sulphate  of  iron    1*043 

Lymington  Glauber  salt 1*0^9 

Sulphate  of  soda 1*029 

Sal-ammoniac   1*026 

This  paper  contains,  likewise,  a  table  of  the  specific  gravity  of 
water  impregnated  with  37  different  proportions  of  the  commoa 
■ait  of  commerce,  vtayiog  from  ^  of  the  weight  of  the  water  to 
■J  a'l  t.    This  table  is  too  well  known  to  require  insertion  here. 

II.  Remarks  on  the  Effects  o/ the  Cold  in  February,  177i-'  (Phi'- 
Trans.  177i,  p.  213.) 
On  Feb.  12,  177l>  about  an  hour  after  sun-set,  the  thermo- 
meter at  Cambridge  stood  at  6°.  This  cold  seems  to  have  come  on 
rapidly,  for  the  Cam  was  not  frozen.  Dr.  Waison  relates  the  state 
in  which  be  found  several  saturated  sslutions  of  salts  in  his  labora- 
t(Hy.  But  as  he  neglected  to  specify  the  temperature  of  these 
solutions  when  esamined,  the  information  conveyed  in  this  paper 
is  mu^h  less  valuable  than  it  otherwise  would  have  been.  Solutions 
pf  Alum, 

Cream  of  tartar, 

Arseoious  acid. 

Corrosive  sublimate. 

Borax, 

Nitre, 
were  entirely  frozen.    Those  of 

Sulphate  of  iron. 

Sulphate  of  copper^ 

Rochelle  salt. 

Sulphate  of  soda^ 

Sulphate  of  zinc, 
were  nearly  frozen,  except  the  last,  .vriiich  cootuned  only  a  few 
gladal  spiclite.    Splutwos  of 
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Common  salt, 

Sal-ammooiac, 

Carbonate  of  ammonia. 

Carbonate  of  potash, 

Sulphate  of  magnesia, 

Lymingion  Glauber's  salt, 
were  entirely  fluid.  A  temperature  of  G°  being  too  high  for  the 
congelation  of  water  saturated  with  salt,  it  is  obvious  that  this  so- 
hitioo  could  Aot  have  congealed.  The  subject  of  the  congelation 
of  solutions  of  different  saline  solutions  was  afterwards  taken  up, 
and  very  satisfectorily  resolved  by  Sir  Charles  Blagden  in  a  paper 
published  in  the  Philosophical  Transactions  for  t78S,  to  which  I 
■  refer  the  reader.  If  we  compare  the  freezing  point  at  which  the 
saturated  saline  solutions  tried  by  Sir  Charles  Blagden  congeal, 
mth  the  state  of  Dr.  Watson's  solutions,  we  may  conclude  that 
their  temperature  was  about  254-°  j  for  the  freezing  point  of  a  satu- 
rated solution  of  nitre  is  26°,  and  that  of  a  saturated  solution  of 
sulphate  of  magnesia  25-1-°. 

ni.  Account  of  an  Experimenl  Tuade  with  a  Thermometer  whose 
Butt  was  painied  black,  and  exposed  to  the  direct  Rays  of  the 
Sua,     (Phil.  Trans.  1773.) 

In  the  be^nniog  of  July,  1772,  he  exposed  a  thermometer  to 
the  direct  rays  of  the  sun.  It  rose  to  108°.  On  blackening  the 
hnib  by  means  of  China  ink,  the  thermometer  rose  to  118°.  This 
teperiment  was  carried  much  further  by  De  Saussure,  and  the  late 
Professor  Robison,  of  Edinburgh.  Saussgre,  by  surrounding  the 
bulb  with  charred  cork,  and  exposing  it  to  the  sun's  rays,  made  it 
rise  to  221°  at  Geneva.  Professor  Robison,  at  Edinburgh,  raised  a 
thermometer  by  similar  means  to  237°. 

XV.  Chaaical  Experiments  and  Observations  on  Lead  Ore.     (PfaU. 

Trans.  1778. 
-  In  tliis  paper  he  gives  the  specific  gravity  of  different  varieties  of 
galena.  He  shows  that  it  may  be  sublimed  in  close  vessels;  bat 
that  the  highest  temperature  to  which  it  can  be  raised  is  insufficient 
to  decompose  it.  But  when  air  is  admitted  to  galena  at  a  white 
heat,  sulphur  escapes  from  it,  and  the  ore  is  partially  reduced  to 
die  metallic  state.  He  shows  that  in  galena  the  lead  is  in  the 
metallic  state.  He  attempted  the  analysis  of  galena  by  the  actioa 
of  diluted  nitric  acid.  By  this  means  he  dissolved  the  lead,  and 
obtained  a  quantity  of  sulphur  which  amounted  in  his  trials  to  be- 
tween ^  and  -^  of  the  weight  of  the  ore.    The  real  propartion  of 

sulphur  in  galena  is  --  of  the  whole.     He  found  that  Chinese 

lead,  when  melted,  would  not  form  the  colours  on  its  surbce 
which  are  known  to  distinguish  pure  lead.  He  made  a  great  many 
experiments  to  discover  the  cause  of  this  ditfereoce,  and  at  last 
ascertuned  that  when  a  little  tin  is  added  to  melted  lead,  it  deprives 
h  of  the  power  of  exhibiting  colours  on  its  surface.    I  found  aome 
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yean  ago  that  the  lead  which  lines  tea  boxes  coDtaias  about  four 
per  cent  of  tia.  Zinc  produces  the  same  effect  upon  lead ;  but  not 
bismuth  or  silver.  The  order  in  which  the  colours  appear  on  melted 
lead  is  as  follows :  yellow,  purple,  blue — yellow,  fxirple,  green- 
pink,  greei^—pmk,  green. 

V.  Ohserpotions  on  the  Sulphur  Udells  <>f  Harrogate,  made  in  July 
and  August,  1785.  (Phil.  Trans.  1786.) 
In  this  paper  Dr.  Watson  describes  the  situation  of  the  four 
Harrogate  wells,  their  specific  gravity,  and  the  experiments  wlUch 
he  made  to  determine  their  saline  and  gaseous  ingivdients.  In  ibe 
present  state  of  our  chemical  knowledge  of  mineral  waters,  it 
would  be  useless  to  state  the  result  of  these  experiments.  It  may 
be  sufficient  to  say  that  the  author's  opinions  were  accurate  as  for 
BS  they  went ;  that  he  knew  of  the  existence  of  sutphureted 
hydrogen,  and  that  it  could  be  obtained  by  the  solution  of  <¥rtuD 
metallic  sulphurets  in  muriatic  add. 

In  the  year  1781  Dr.  Watson  published  he  Chemical  Essa^,  in 
three  8t&  volumes.  This  work  was  highly  popular  at  the  tmie  of 
its  amearance,  and  contributed  very  materially  to  produce  that 
taste  for  chemical  science  which  at  present  so  generally  p^vades 
Great  Britain.  These  essays  are  beyond  dispute  the  most  elegant 
work  on  chemistry  which  has  appeared,  either  in  this  countiy  or 
the  cfHitinent  of  Europe,  "niaugh  the  science  has  undergone 
two  complete  revolutions  since  17S1,  and  thou^  the  progress 
which  every  branch  of  it  has  made  since  that  period  is  quite  enor- 
mous, yet  these  essays  have  not  yet  lost  their  interest,  and  will 
always  retain  a  considerable  portion  of  value,  because  they  contun 
a  great  collection  of  historical  facts  not  to  be  found  any  where 
else.  The  essays  on  gunpowder,  on  the  saltness  and  tempeiatoie 
of  the  sea,  on  the  quantity  of  water  evaporated  from  the  surface  of 
the  earth  in  hot  weather,  on  the  smelting  of  lead  oie,  on  silver  ex- 
tracted from  lead,  and  on  red  and  white  lead,  may  be  still  perused 
with  interest  by  the  chemists  of  the  present  day,  and  deserve  to  be 
studied  as  models  of  elegant  memoirs  on  scientific  subjects.  It 
would  iar  exceed  the  limits  to  which  I  must  confine  myself  hcre^ 
were  1  to  attempt  an  analysis  of  the  contents  of  these  volumea. 
But  I  consider  the  task  as  quite  unnecessary,  as  they  must  be 
fomiliar  to  every  chemist  of  taste  in  the  British  empire. 

In  the  year  17^6  he  published  a  fourth  volume  of  Chemical 
Essays,  which  I  consider  as  much  more  valuable  than  the  preceding 
ones.  It  contains  a  great  stock  of  very  valuable  information  re- 
specting the  progress  of  various  chemical  manufoctures  in  Great 
Sritain,  chiefly  concerning  the  smelting  of  some  of  the  metals,  and 
forming  some  of  the  most  important  alloys.  His  account  of  blende, 
zinc,  brass,  gun-metal,  tinning  copper  and  iron,  and  gilding  in  or 
wioulu,  are  highly  interesting.  To  this  volume  he  soon  after  added 
ft  fiftbj  containing  his  essays  which  bad  been  published  in  the  FhilQ- 
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M^hictl  Tnuuactioiu,  and  one  or  two  othen  of  inferior  codm" 
quecce. 

It  is  vtxj  much  to  be  regretted  that  Dr.  Watstm  did  not  contioue 
to  prosecute  the  science  of  chemistry,  which  be  had  b^ruo  to  cul- 
tivate with  so  much  ardour,  and  which  his  erudition  and  sagacity 
itted  him  so  well  to  hare  improved,  and  his  elegant  style  nude 
him  80  well  qualified  to  have  explained. 


Article  II. 

An  Essay  on  the  Oopas,  or  Poison  Tree  of  Java,  addressed  to  the 
HonourahU  Thomas  Stamford  Raffles,  Ueuienant  Governor, 
By  Thomas  Horsfield,  M.D.  (Communicated  to  the  Societj 
by  the  President.) 

(^Coatluded  from  p.  S14.) 

Exper.  15. — Having,  by  .the  assistance  of  the  commandant  of 
Baojoowangee,  abtain»l  from  the  Island  of  Bali  an  arrow,  sup- 
posed to  be  armed  with  the  oopas  from  Borneo,  I  wounded  a  dc^ 
ID  the  muscles  of  the  thigh.  On  the  10th  minute  he  became  rest- 
less, attempted  to  extricate  himself,  and  bariced.  In  14  minutes 
he  extended  his  tongue,  had  an  increased  flow  of  saliva,  shewed  a 
dkpositioQ  to  vomit.  In  15  minutes  he  was  very  much  a^tated, 
jumping,  barking,  and  making  violent  efforts  to  escape;  the  attempts 
to  vomit  became  more  repeated.  In  25  minutes  be  appeared  ex- 
hausted and  extended  his  limbs.  In  30  minutes  the  muscles  of  the 
abdomen  were  conlrCcted.  lu  32  minutes  he  vomited.  In  37 
minutes  he  vomited  an  excremental  matter.  In  40  minutes  he 
breathed  heavily  and  laboriously ;  the  muscles  acted  violently.  In 
45  minutes  lying  exhausted  and  breathiog  hastily,  In  50  minutes 
he  started  suddenly  and  harked.  In  55  minutes  he  cried  out 
violently,  and  having  discharged  his  excrement,  after  a  few  inter- 
rupted respirations,  he  died.  On  dissection  the  same  appearances 
were  observed  as  after  the  above  related  experiments. 

Eloper.  16. — I  obtuned  a  small  quantinr  of  the  oi^»s  of  the 
Island  of  Borneo,  which  iiaving  moistened,  and  rendered  some- 
what fluid  with  cold  water,  I  applied  to  a  dart,  and  wounded  a  dog 
in  the  usual  manner.  The  first  three  minutes  he  appeared  little 
affected  by  the  wound.  On  the  fifth  minute  he  shewed  symptoms 
of  drowsiness,  which  gradually  increased.  In  six  minutes  be 
staggered  and  reeled  round.  In  10  minutes  the  drowsiness  re- 
turned, after  which  he  reeled  round  again.  He  now  had  an  in- 
creased flow  of  saliva,  and  his  breathing  became  quicker.  In  12 
minutes  he  reeled  round  again  with  more  violence,  and  trembled. 
On  the  14th  minute  he  leil  down  with  vicdent  tremors  and  extended 
bit  estrenuties  cmvulsed :  after  a  ebon  calm,  the  symptoms  re- 
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curred   with  greater  violence  on  the  15th  minute,  when  after 
viulent  tremors,  convulsions,  and  scraaming,  he  died. 

A  cree]}ing  undulatory  motion  was  obusrved  in  the  skin  after 
death  over  the  wriace  of  the  whole  body  in  this  and  several  othet 
'  instances. 
•  Exper.  17- — ^The  following  experiment  was  made  at  Soorakarta 
(in  the  course  of  the  niontb.of  March,  1812)  with  the  poison  of 
the  antshar,  which  I  collected  at  Banjoowangee,  in  July,  1806. 
A  dog  of  middling  size  was  wounded  in  the  usual  manner  in  the 
muscles  of  the  thigh  with  a  dart  that  had  been  dipped  into  the 
poison  about  24  hours  before,  and  during  the  interval  had  been 
exposed  to  the  open  air  of  a  chamber.  During  the  first  20  minutes 
after  the  puncture  he  remained  quiet,  and  shewed  few  symptoms 
of  uneasiness,  except  a  kind  of  heaviness  and  fatigue :  on  the  20th 
minute  his  abdominal  muscles  were  somewhat  contracted,  and  he 
breathed  heavier.  In  25  minutes  he  had  an  increased  flow  of 
■aliva  and  licked  his  jaws.  In  27  minutes  he  started,  screamed 
violently,  fell  down  convulsed,  and  discharged  the  contents  of  his 
tectum,  Ob  the  2Sth  minute  the  convnlsioos  returned  violently, 
and  continued  without  interruption  till  the  30th  minute,  when  he 
died. 

The  dissection  agrees  with  those  previously  made.  The  stomach 
was  distended :  it  contained  the  food  previously  taken,  the  poiscHi 
having  acted  with  uncommon  violence  it  was  not  ejected  as  unul. 
In  the  thorax  the  large  vessels  were  very  much  distended  with  blood, 
exhibiting  the  appearances  above  described. 

The  vessels  of  the  lungs  were  distended  and  the  lungs  were  fluid. 

On  removing  the  cranium  the  brain  and  dura  mater  were  found 
nearly  natural,  the  former  pale,  and  perhaps  more  watery  than  usual. 

II.  Experiments  with  the  Tshettik. 

Exper.  IS. — A  dog  of  middling  size  was  wounded  in  the  muscles 
of  the  thigh  with  a  dart  covered  with  the  fresh  prepared  poison  of 
tshettik.  lo  two  minutes  he  shewed  symptoms  of  uneasiness;  he 
appeared  faint  and  lay  down.  In  three  minutes  and  a  half  he  vras 
seized  with  convulsive  twitchings  of  the  extremities,  was  very  rest- 
less, and  his  breathing  became  quick:  these  symptoms  gradually 
increasing  to  the  sixth  minute,  while  he  continued  as  exhuisted  in 
a  lying  posture.  He  now  raised  himself,  extended  his  head  as  if 
attempting  to  leap,  but  fell  down,  was  seized  with  violent  convul- 
aons,  attended  by  quick  and  interrupted  breathing  to  the  ninth 
minute,  when  he  died. 

Exper.  19. — ^A  small  dog  was  wounded  in  the  usual  BMnner  in 
the  muscles  of  the  thigh  with  the  poison  of  tshettik.  He  imme- 
diately placed  himself  in  a  drooping  posture,  his  fore-legs  bent  as 
in  kneeling,  and  thus  he  continued  to  the  fifth  minute ;  he  was 
now  seized  with  trembling,  which  continued  about  half  a  minute, 
when  he  suddenly  sUrted,  extended  hit  head  and  nedc,  sti«t(JMil 
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out  his  extremities,  and  EUling  od  hii  side,  was  violently  coDvals-ed. 
His  legs  contiDued  stiff,  extended  and  trembling,  liiese  symp- 
ttuDs  continued  mtb  great  force  until  the  eighth  minute,  when  they 
gradually  diminished ;  his  respiration  became  interrupted ;  he  bad 
occasional  twitchings  to  the  11th  minute,  when  he  died  quietly. 

On  dissection  the  contents  of  the  abdomen  were  found  perfectly 
aatural ;  the  st«inuch  was  distended  with  food  newly  taken  in.  la 
the  thorax  the  heart  and  lungs  appeared  natural;  the  aorta  was 
almost  etnpty,  and  on  bdog  punctured  a  small  quantity  of  blood 
ran  out  of  a  dark  colour ;  the  ascending  and  descending  vens  cavn 
were  distended  with  dark  blood,  which  being  let  out,  booh  coagu- 
lated in  the  cavity  of  the  thorax.  The  brain  was  most  afiscted ; 
^e  vessels  were  distended  and  inflamed,  the  sinuses  were  filled 
with  dark  coloured  blood. 

Exper.  20,  A  fowl  nearly  full  grown  was  pierced  through  the 
muscles  of  the  thigh  with  an  arrow  armed  with  tshettik.  After  the 
Srst  impression  was  over,  it  seemed  insensible  to  the  wound  about 
9iie  minute,  walking  round  and  picking  up  grains  as  usual;  near 
the  second  minute  it  became  giddy,  and  unable  to  stand,  placed 
itself  into  a  half-sitting  posture.  On  the  third  minute  it  began  to 
breathe  hastily.  In  five  minutes  it  trembled,  and  discharged  the 
«mtents  of  its  boweb.  It  now  made  an  attempt  to  rise,  and  ex- 
traded  its  bead  and  neck ;  but  being  unable  to  support  itself,  reeled 
loand,  fell  down,  had'violent  convulsions,  with  quick  interrupted 
breathing,  which  continued  to  the  ninth  minute,  when  it  died.  . 

Exper.  21.— A  fowl  was  wounded  with  a  poisoned  dart  in  the 
t>Bck  near  the  left  wing,  the  puncture  extending  towards  the  cavity 
of  the  thorax.  In  less  than  one  minute  it  shewed  some  uneasiness 
and  could  with  difficulty  support  itself.  In  one  minute  and  a  half 
it  had  a  fluid  discharge  irom  the  bowels,  after  which  it  suddenly 
•tarted,  extended  its  head  and  legs,  and  trembled  violently,  flut- 
tering  with  the  wings.  On  the  third  minute  it  made  a  sudden  effort 
to  run,  and  extended  its  neck,  hut  fell  down  head  foremost,  and 
was  violently  convulsed,  fluttering  with  the  wings ;  the  res|Hratioa 
was  extremely  laborious,  and  soon  became  interrupted ;  the  convul- 
sions continued  to  the  fourth  minute,  when  it  died. 

Exper.  22. — A  fowl  was  wounded  in  the  usual  manner  with  an 
arrow  covered  with  the  oopas  of  tshettik,  which  had  not  been  mixed 
with  the  spices  employed  m  the  preparation.  On  the  40th  second 
it  felt  the  operation  pricking  its  breast  violently,  as  if  it  perceived 
an  itching.  In  one  minute  it  reeled  round.  In  one  minute  and  a 
half  it  extended  its  neck,  fell  down  forwards,  fluttered,  and  was 
seized  with  convulsions,  which  continued  to  the  third  miout^ 
when  it  died. 

Exper.  23. — ^Tfae  following  experiment  was  made  in  August, 
1808,  two  yeare  after  the  preparation  of  the  poison.  A  fowl  was 
wounded  in  the  usual  manner  with  a  poisotied  dart.  It  died  with 
tbe  above  related  symptoms  two  minutes  after  the  puncture. 

Exper.  34.— 1  infiised  a  small  portion  of  the  bark  of  the  tibettik 
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in  alcohol :  having  macerated  it  a  few  days  I  exposed  it  to  the  open 
•ir  for  co-operatioo,  and  obtained  a  small  quantity  of  an  el^;aal 
brown  shining  resin.  A  dart  was  covered  with  a  few  grains  of  this, 
and  a  fowl  wounded  la  the  usual  manner.  The  first  three  minntec 
after  the  puncture  it  remained  quiet  and  appeared  drooping.  On 
the  fourth  minute  it  reeled  backward,  tottered,  and  its  limbs  were 
relaxed.  On  the  sixth  minute  it  appeared  to  be  sleepy,  but  iti 
drowsiness  was  frequently  interrupted  by  twitchings  and  starting. 
Id  eight  minutes  it  tottered,  but  soon  became  drowsy  again.  In 
12  minutes  it  fell  down  convulsed  and  trembling,  but  sooo  became 
quiet,  aw)  its  breathing  was  quick.  On  the  17th  minute  it  had 
occasional  twitchings  in  the  extremities,  and  was  unable  to  stand 
erect.  On  the  20th  minute  the  drowsiness  had  considerably 
diminished ;  it  rose,  and  supported  itself,  but  tottered  in  attempting 
to  walk.  From  the  SOtb  minute  it  began  to  revive,  all  the  eSecta 
gradually  went  off,  and  on  the  60th  minute  it  was  apparently  well. 

Exper,  25. — The  fgllowiog  experiment  was  made  at  Soorakarta 
in  the  month  of  March  of  the  present  year  1812,  nearly  six  yeara 
after  the  collection  of  the  oopasinBlambangan.  A  dogof  middling 
size  was  wounded  in  the  muscles  of  the  tbtgh  with  a  dart,  which 
having  been  dipped  into  the  oopas,  was  exposed  half  an  hour  to  the 
open  air,  to  give  the  poison  time  to  become  diy.  During  the  fint' 
two  minutes  he  stood  quiet,  end  his  appearance  only  exhibited  the 
pain  produced  by  the  wound.  On  the  third  minute  he  was  drowsy. 
.  In  five  minutes  he  began  to  jremble  violently  and  to  reel.  On  the 
seventh  minute  be  fell  down  head  foremost  and  was  convulsed,  his 
extremities  being  stiffly  extended :  anable  to  raise  himself  againj 
tiie  convulsitHis  ccmtiniiied  with  excessive  violence  till  the  ninth 
minute,  when  he  died. 

Od  dissetion  his  stomach  was  found  natural  and  contained  the 
food  lately  taken  in;  all  the  viscera  of  the  abdomen  were  also 
natural.  In  the  thorax  the  venta  cavai  were  found  completely 
filled,  and  the  aorta  partially  filled  with  blood,  the  lungs  atiU 
retained  a  florid  colour.  On  removing  the  cranium  and  exposiw 
the  brain  the  whole  surface  of  the  dura  mater  was  found  infume^ 
and  the  vessels  were  injected  with  bloody  that  part  covering  the 
right  lobe  in  particular  was  in  a  state  of  the  highest  inflammation ; 
it  exhibited  externally  a  livid  bluish  colour :  on  the  internal  surface. 
{of  the  dura  mater)  the  fiuid  bad  been  forced  out  of  the  vessels  by 
the  violence  of  the  action,  and  it  was  covered  by  a  bloody  lymph. 
Tlie  integuments  of  the  cerebellum  were  also  strongly  ofucled. 
In  the  vesseb  of  the  suriace  of  the  brain  itself  some  marks  of  in- 
fiammation  were  also  perceived.  On  tracing  the  wound  no  evi- 
dent  marks  of  inflammation  appeared,  and  the  remains  of  the 
adhering  pcnson  were  evident  along  its  course. 

Bs^ter,  26, — (Toshew  theefiectsofthepoisoatakeDtn/enui^.) 
To  a  nearly  full  grown  dog  about  half  the  quantity  of  pcnqon 
generally  adhering  to  a  dart  was  ^ven  in  a  little  boiled  liee. 
puring  the  first  10  minutes  be  remained  quiet  and  appeared  a  little 
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drowsy :  on  the  14l:h  minute  be  could  with  difficulty  support  himself 
erect,  and  iudicated  symptonu  of  |niD  ;  he  shewed  some  disposi- 
tion to  Tomit,  and  extended  his  jaws.  In  2S  minutes  he  extended 
liis  hind  legs  spasmodic.  In  31  minutes  he  had  violent  spasms  over 
his  whole  frame.  In  37  minutes  he  stood  breathing  hastily,  his 
abdomen  appeared  uneasy.  In  39  minutes  he  had  spasmodic 
extensions  of  his  extremities,  which  lasted  half  a  minute,  when  he 
became  quiet ;  but  being  &int,  supported  himself  against  a  wall. 
In  46  minutes  he  started  up  convulsed.  In  48  minutes  he  appeared 
q)pTe9sed  in  the  head  and  drowsy.  In  54  minutes  he  started  m 
suddenly.  In  60  minutes  he  appeared  oppressed  and  drowsy.  In 
6 1  minutes  he  fell  backwards  in  violent  convulsions,  his  extremities 
strongly  contracted  by  spasms,  after  which  he  became  calm.  On 
the  63d  minute,  being  roused  and  attempting  to  walk,  he  fell 
*  backwards  with  violent  spasms  and  convulsions.  In  65  minutes, 
having  raised  himself  with  difficulty,  he  stood  with  his  extremities 
ftr  extended,  and  bis  muscles  in  a  state  of  spasmodic  contraction. 
k  67  minutes  be  fell  down  faead-foremost,  violently  convulsed,  his 
breathing  became  interrupted,  and  on  the  6i)th  minute  he  died. 

Dissection. — On  opening  the  abdomen  several  ounces  of  a  clear 
serous  fluid,  mixed  with  streaks  of  newly  coagulated  blood,  were 
fiwnd  effused  in  the  cavity  \  the  vessels  of  the  external  coats  of  the 
stomach  of  the  intestines  and  mesentery  were  in  the  highest  possible 
degree  inflamed,  and  distended  beyond  their  natural  size,  having 
endently  been  acted  on  by  the  most  violent  force ;  the  stomach 
being  opened  was  found  empty,  its  internal  coat  ^Kts  corrugated 
uid  covered  with  frothy  mucus  in  which  were  found  the  remains  of 
the  poison,  a  dark  yellow  fluid  with  some  grains  of  the  rice  with 
which  it  was  conveyed.  In  the  thorax  the  lungs  were  s^II  flraid, 
the  venfs  cavte  much  distended,  the  aorta  nearly  empty;  being 
punctured  the  blood  flowed  out  of  a  dark  hue. 

On  exposing  to  view  the  brain,  the  dura  tnater  was  nearly 
natural)  only  the  larger  vessels  somewhat  more  distended  ^han 
usual :  the  vessels  of  the  brain  itself  in^cated  a  slight  degree  of 
inflammation. 

Remarhs  on  ike  Experiments. — I  hare  selected  fn^m  a  targe 
number  of  experiments,  those  only  whidi  are  particularly  demon- 
strative of  the  effects  of  the  antshar  and  of  the  tshettik  when  iotro- 
duced  into  the  circulation.  The  poison  was  always  applied  by  a 
pointed  dart  or  arrow  made  of  bamboo.  The  extremity  to  which 
the  poison  adhered  was  completely  spear-shaped,  about  an  inch 
long,  and  a  line  and  a  half  broad  near  the  middle  of  its  length. 

When  I  contemplated  an  experiment,  the  dart  was  dipped  into 
the  fluid  poison,  which  I  preserve  in  closed  vessel?.  It  is  necessary 
to  give  it  some  time  to  become  dry  and  fixed  upon  the  dart.  1 
found  by  repeated  trials  the  poison  most  active  after  having  adhered 
24  hours  to  the  w«pon ;  if  applied  in  a  fluid  state  if  does  not  enter 
the  wound  in  a  sufficient  quantity  to  produce  its  etfecis,  but  in  the 
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attempt  to  thrust  it  through  the  muscles,  it  separates  itself  from 
the  dart,  and  adheres  exteraally  to  the  integuments. 

The  operatioD  of  the  two  different  poisons  on  the  animal  system 
B  essentially  difiierent. 

The  first  17  experiments  were  made  with  the  antshar;  the  rapi- 
dity of  its  effect  depends  in  a  great  degree  on  the  size  of  the 
vessels  wounded}  and  on  the  quantity  of  pwson  carried  into  the 
circulation. 

Iq  the  first  experiment  it  induced  death  in  26  minutes;  in  the 
•econd,  which  was  made  with  the  sap  collected  in  Poogar,  in  13 
minutes.  The  poison  firom  different  parts  of  the  island  has  been 
ftund  nearly  equal  in  activity. 

In  the  ninth  experiment,  with  the  poison  from  Fassooroowang, 
death  followed  in  29  minutes. 

The  common  train  of  symptoms  is  a  trembling  and  shivering  of 
the  extremities,  restlessness,  erection  of  the  hair,  discharges  from 
the  bowels,  drooping  and  taintness,  slight  spasms  ttnd  convulsions, 
basty  breathing,  an  increased  flow  of  saliva,  spasmodic  contractions 
of  the  pectoral  and  abdominal  muscles,  retching,  vomiting,  ex- 
cremental  vomiting,  firotby  vomiting,  great  agony,  lalwrious  breath- 
ing, violent  and  repeated  convulsions,  death. 
'  The  effects  are  nearly  the  same  on  quadrupeds,  in  whatever  part 
vf  the  body  the  wound  is  made.  It  sometimes  acts  with  so  much 
£)rce,  that  not  all  the  symptoms  enumerated  are  observed;  in 
these  cases,  after  the  premonitory  symptoms  [tremors,  twitchings^ 
faintness,  and  an  increased  flow  of  saliva,)  the  convulsions  come  oA 
suddenly,  and  are  quickly  followed  by  death. — See  the  17th  expe- 
riment. 

The  oopas  appears  to  affect  different  quadrupeds  with  nearly 
equal  force,  proportionate  in  some  degree  to  their  size  and  disposi- 
tion. To  dogs  it  proved  mortal  in  mrat  experiments  wiihiit  an 
hour;  a  mouse  died  in  10  minutes,  see  Exper.  eighth;  a  monkey 
ID  s«ven  minutes,  see  Exper.  11th;  a  cat  iti  15  minutes,  see 
Exper.l2ih. 

A  buffalo,  one  of  the  largest  quadrupeds  of  the  island,  died  in 
two  hours  and  10  minutes,  see  Exper.  I3th.  I  do  not  think  the 
quantity  of  poison  introduced  in  this  experiment  was  prqwrtioned 
to  that  whicii  was  thrown  into  the  system  in  the  experiments  on 
smaller  animals;  the  dart  fell  from  the  wound  before  a  sufBdent 
quantity  had  been  taken  into  the  circulation  to  produce  a  rapid 
effect.  If  an  animal  is  pierced  by  an  iron  spear  to  which  the 
.poison  has  been  applied,  it  feels  compatatively  but  little  of  the 
effects,  because  the  weapon  is  again  retracted,  and  the  poison 
^oes  not  remain  in  contact  with  the  wound  long  enough  (o  be 
taken  into  the  circulation.  Air.  Leschenaut  de  la  Tour  stabbed  a 
buflfalo  a  number  of  rimes  successively  with  a  common  spear  or 
pike  of  the  Javanese,  largely  covered  with  the  poison  of  the 
tshettikf  without  very  sensibly  affecting  the  animal.    A  dart  or 
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WTOw  prepared  of  bamboo  is  a.  more  fit  itutrumeot  to  introduce  the 
oopas ;  having  once  pierced  the  skin,  it  easily  adheres  to  the  parte 
it  comes  ia  contact  with,  on  account  of  its  incoQsiderable  weight. 

The  natives  of  Macasser,  Borneo,  and  tlie  EasterR  Islaodi^ 
when  they  emplmr  this  poisoD,  make  use  of  an  arrow  of  hamboo* 
to  the  end  of  which  they  attach  a  shark's  tooth,  which  they  throw 
from  -a  blow-pipe  or  sompit. 

The  I5th  and  16th  experiments  ase  comparative^  they  wei>e 
made  with  the  oopas  fiom  Bali  and  Borneo ;  by  contrasting  them 
with  the  first,  secdiid,  aiath,  and  17th  experiments,  it  suffideotl/ 
appears  how  far  the  oopas  c^  die  diSereat  islands  agrees  in  activity^ 
It  IS  probable  that  the  oopas  from  Bor»e^  when  fresh,  may  act 
toore  foroiMy  than  that  of  Java. 

If  the  simple  or  unprepared  sap  is  mixed  with  the  ex,tract  of 
tobacco  or  suvmoDiuni,  (instead  of  the  spices  mentioned  in  tlie 
account  of  the  preparation),  it  is  rendered  equally,  periiapa  toot* 
active. — See  the  third  and  fourth  experiments. 

Cvea  the  pure  juice  unmixed  and  unprepared,  appears  to  act 
with  8  force  equal  to  that  which  has  undergone  the  preparative 
process,  accordmg  to  the  manner  of  the  Javanese  at  Blambang»i. 
See  the  fifth  experiment  made  with  the  fresh  Juice  of  Banjoo- 
wangee,  and  the  10th  experiment  with  the  fresh  juice  collected  at 
Goorrong,  near  Fassooroowang. 

Birds  are  very  differently  affected  by  this  poison ;  fowls  have  a 
peculiar  capacity  to  resist  its  effects.  In  the  44th  experiment  a 
fowl  died  24  hours  after  the  wound,  others  liave  recovered  after 
being  partially  affected. 

The  sixth  and  seventh  experiments  shew  the  effects  of  die  uii- 
{H^pared  juice  on  two  birds  of  the  genus  ardea. 

The  18th  and  the  succeeding  experiments  were  made  with  the 
poison  prepared  from  the  t^ttik.  Its  operation  is  far  more  violent 
and  rapid  than  tliat  of  the  antshak,  md  it  affects  ihe  animal  system 
in  a  aifferent  manner;  while  the  antshar  operates  chiefly  on  the 
stomach  and  alimentary  canal,  the  respiration  and  circulation,  the 
tsbettik  is  determined  to  the  brain  and  nervous  eystem. 

A  relative  comparison  of  the  appearances  on  dissection  demon- 
strates in  a  striking  manner  the  peculiar  operation  of  each. 

The  18th,  19tli,  and  25th  experiments  give  a  general  view  of 
the  effects  of  the  tshettjk  on  quadrupeds. 

After  the  previous  symptoms  of  faintness,  drowsiness,  and  slight 
convulsions,  it  acts  by  a  sudden  impulse,  which,  like  a  violent 
apoplexy,  prostrates  at  once  the  whole  nervous  system. 

In  the  18ch  and  19th  experiments  this  sudden  eBect  took  place 
on  the  sixth  minute  after  the  wound,  and  in  the  25th  experiment 
on  the  seventh  minute,  the  animals  suddenly  started,' fell  down 
head- foremost,  ttnd'  don6nued  in  convulsions  till  death  ensued. 

This  poison  aflects  fowls  in  a  much  more  violent  manner  than 
that  of  the  antsfaar,  as  appears  from  the  20th  and  3l5t  experiments ; 
they  are  first  affected  by  a  heat  and  itching  of  the  breast  and  wln^ 
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■which  they  show  by  violently  picking  these  parts ;  this  is  followed 
by  a  loose  discharge  from  the  bowels,  when  they  are  seized  with 
tremors  and  fluttering  of  the  wings,  which  having  continued  a  short 
time,  they  fall  down  head-fbremost,  and  sontinue  coavulsed  till 
death.  I  have  related  such  experiments  as  show  the  gradual  ope- 
ratiim  of  the  poison ;  in  some  instances  [especially  in  young  fowls) 
it  acts  with  far  greater  rapidity;  death  has  frequently  occurred 
within  the  space  of  a  minute  after  the  puncture  with  a  poisoned 
dart. 

It  appears  from  the  22d  experiment,  that  the  simple  unmixed 
decoction  of  the  baric  of  the  root  of  the  tshettik  is  nearly  as  active 
as  the  poison  prepared  accoi^og  to  the  process  above  related. 

The  24th  experiment  shows  plainly,  that  the  resinous  portion  of 
the  baric  is  by  no  means  so  active  as  the  particles  soluble  in  water; 
a  fowl  wounded  by  a  dart  covered  with  the  pure  resin,  recovered 
after  being  very  partially  affected ;  it  has  also  been  remarked  above, 
that  in  the  preparation  of  the  dried  juice  of  the  antshar,  the  resi- 
nous parti  are  thrown  away.  The  strength  of  the  poison  remains 
unimpaired,  if  carefully  preserved  a  number  of  years,  as  is  evident 
from  the  experinltnts  made  at  different  periods  of  its  age. 

Taken  into  the  stomach  of  quadmpeds,  the  tshettik  likewise  acts 
as  a  most  violent  poison,  but  it  requires  about  twice  the  period  to 
produce  the  same  effect  which  a  wound  produces. 

In  the  26th  experiment  its  operation  internally  is  detailed^  and 
the  appearances  after  death  are  described  in  the  account  of  the 
dtssecuon. 

Sut  the  stomach  or  fowls  can  resist  its  operation ;  having  mixed 
about  double  the  quantity  generally  adhering  to  a  dart  with  the  food 
of  a  fowl,  it  consumed  it  without  showing  any  marks  of  indis- 
position. 

The  poison  of  the  antshar  does  by  no  means  act  so  violently  on 
quadrupeds  as  that  of  the  tshettik.  I  have  ^iven  it  to  a  dog ;  It 
produced  at  first  nearly  the  same  symptoms  as  a  puncture ;  oppres- 
sion of  the  head,  twitchings,  faintness,  laborious  respiration,  violent 
contraction  of  the  pectoral  and  abdominal  muscles,  an  increased 
flow  of  saliva,  vomiting,  great  restlessness  and  agony,  &c.,  which 
continaed  nearly  two  hours ;  but  after  the  complete  evacuation  of 
the  stomaeh  by  vomiting,  the  animal  gradually  recovered. 

Kumphius  goes  so  far  as  to  assert  that  a  small  quantity  may  be 
taken  internally  as  a  medicine.  In  speakingof  the  qualities  of  the 
arbor  toxicaria,  he  says  the  crude  and  unmixed  ipo  is  an  antidote  to 
the  bile  or  sting  of  venomous  fishes  and  insects:  also,  that  a  per- 
son affected  by  an  eruption  of  the  skin  or  vacuations,  may  take  a 
small  pill  of  the  oopas,  which  will  attract  all  impurities  trom  the 
intestines  and  carry  fhem  off. 

The  appearances  observed  on  dissection  explain  in  a  great  degree 
the  relative  operation  of  the  poisons.  In  animab  killed  by  the 
antshar,  the  large  vessels  in  the  thorax,  the  aorta,  and  venffi  cavie^ 
were  tu  every  instance  found  in  aa  excessive  degree  of  disteotioB: 
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tite  viscera  in  tbe  Ticinity  of  the  lource  of  circulation*  eEpecially 
the  liingSj  were  uniformly  filled  in  a  preternatural  degree  witfa 
blood,  which  in  this  viscue  and  in  the  aorta  still  retained  a  florid 
colour  and  was  completely  oxygenated.  On  puDcturiog  these 
vessels  it  bounded  out  with  the  dsisticity  and  spring  of  life.  The 
vessels  of  the  liver,  of  the  stomach,  and  intestines,  and  oi  tbe 
viscera  of  the  abdomen  in  general,  were  also  more  than  naturally 
distended,  but  not  in  the  same  degree  as  those  of  the  breast.  I« 
the  cavity  of  the  abdomen  a  small  quantity  of  serum  was  scHnetiBWs 
effused. 

The  stomach  was  always  distended  with  air,  aud  in  those  in- 
stances in  which  the  action  of  the  poison  was  gradual,  and  in 
which  vomiting  supervened  in  the  course  of  the  symptoms,  its 
internal  coat  was  covered  with  froth. 

The  brain  indicated  less  of  the  action  of  the  poison  than  the 
viscera  of  th^  thorax  and  abdomen.  In  some  instances  it  was  per- 
fectly natural,  in  others  marks  of  a  small  degree  of  inflammation 
were  disuivercd. 

An  undulatory  motion  of  the  skin  and  of  the  divided  muscles 
was  very  evident  in  some  of  the  dissected  animals. 

The  appearances  observed  in  the  animals  destroyed  by  th« 
tihettik  were  very  different.  In  a  number  of  dissections  the  viscera 
of  the  thora^t  and  abdomen  were  found  nearly  in  a  natural  state, 
and  the  large  vessels  of  the  thorax  exhibited  that  condititm  ia 
which  they  are  usually  found  after  death  from  other  poisons. 

But  the  brain  and  the  dura  mater  shewed  marks  of  a  most 
violent  and  ezcesuve  affection.  In  some  instances  tlie  inflamma- 
tion and  rednesii  of  the  dura  mater  was  so  strong,  that  on  first 
inspection  I  supposed  it  to  be  the  consequence  of  a  hlow  previously 
received,  until  1  was  taught  by  repeated  examinations  that  this  is  a 
universal  appearance  after  death  from  tthetiik. 

1  am  not  at  present  at  leisure,  nor  am  I  properly  prepared,  to 
investigate  fully  the  operation  of  the  two  poisons  described  on  the 
animal  system,  or  to  elucidate  their  effects  by  a  comparison  with 
other  poisons.  Tlie  series  of  experiments  I  have  proposed  to 
mj'self,  and  which  are  necessary  for  the  purpose,  is  by  no  means 
finished,  nor  does  my  situation  at  present  afford  me  those  oppor- 
tunities of  scientific  consultation,  which  such  an  investigation 
requires ;  it  remains  for  a  futute  period  also,  to  determiBC,  rela- 
tively, the  force  of  these  poisons  with  that  of  tbe  most  venomous 
serpents;  the  tshettik  exceeds,  perhaps,  in  violence,  any  poison 
hitherto  known.  It  shows  its  effects' peculiarly,  and  almost  exclu- 
sively, on  the  brain  and  nervous  system. 

The  action  of  the  antshar  is  directed  chiefly  to  the  vascular 
system.  The  volume  of  the  blood  is  accumulated  in  a  preter- 
natural degree  in  the  lai|^  vessels  of  the  thorax. 

The  circalation  appears  to  be  abstracted  frtHn  the  estpemities 
and  thrown  upon  the  viscera  near  its  source.  The  lungs  in  parti- 
cular are  stimulated  to  excMsive  exertions.    The  bilucs  of  cir- 
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'  eolation  is  destroyed.  The  vital  viscera  are  oppressed  by  an 
iatolerable  load,  which  produces  the  synptoms  above  described, 
while  in  the  extremities  a  proportionate  degree  of  torpor  takes 
place,  accompanied  by  tremors,  shivering,  and  convulsions. 

1  have  but  little  to  add  coDcerning  the  operadoD  of  the  ant^diar 
on  the  human  system,  the  only  credible  information  on  this  subject 
is  contained  in  the  work  of  Rumphius,  who  had  an  opportunity  of 
|iersoDally  observing  the  effect  of  the  poisoned  darts  or  arrows,  as 
they  were  used  by  the  natives  of  Macassar  in  their  attack  on  Ain- 
boina,  about  the  year  1650. 

They  were  also  employed  by  the  inhabitants  of  Celebes  in  their 
former  wars  with  the  Dutch.  Speaking  of  their  operatmn,  he 
says  the  poison  touching  the  warm  blood,  is  instantly  carried 
through  the  whole  body,  so  that  it  may  be  felt  in  all  the  veins,  and 
causes  an  excessive  burning,  and  violent  turning  in  the  head,  which 
is  followed  by  fainting  and  death. 

The  poison  (according  lo  the  same  author)  possesses  different 
degrees  of  violence,  according  to  its  age  and  state  of  presevation. 

Tlie  most  powerful  is  called  oopas  radja,  and  its  effects  are  con- 
sidered as  incurable-;  the  other  kinds  are  distributed  among  the 
soldiers  on  going  to  war.  After  having  proved  mortal  to  many  of 
the  Dutch  soldiers  in  Araboina  and  Macassar,  they  finally  disco- 
vered an  almost  infallible  remedy  in  the  root  of  the  crinum  Asia- 
ticum  (called  by  Humphius  radix  toxicaria)  which  if  timely  applied, 
counteracted  by  its  violent  emetic  effect  the  force  of  the  oopas. 

An  intelligent  Javanese  at  Banjoowangee  informed  me,  that  a 
Dumber  of  years  ago,  an  inhabitant  of  that  district  was  wounded 
in  a  clandestine  manner  by  an  arrow  thrown  irom  a  blow-pipe,  in 
the  fore  arm  near  the  articulation  of  the  elbow.  In  about  15 
minutes  he  became  drowsy,  after  which  he  was  seized  with  vomit- 
ing, became  delirious,  and  in  less  than  half  an  hour  he  died. 

From  the  experiments  above  related  on  different  quadnipeds,  we 
may  form  an  analogous  estimate  of  its  probable  effects  on  man. 
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Experiments  on  the  Strength  of  different  Kinds  of  JVood  for  ascer- 
taining the  Law  of  the  Resistance,  or  how  much  more  freight 
Wood  will  sustain  when  the  Breadth  and  Thickness  are  aug- 
mented.' Also  Observations  on  ike  Practice  of  staying  Masts, 
and  additional  Remarks  communicated  by  Mr.  George  Stnarl  on 
the  same  Subjects.    By  Col.  Beaufoy,  F.  R.  S.     With  a  Plate. 

(To  Dr.  Thomson.) 

MY  DEAR  SIR,  auiheg  Heath,  Dec.  8,  1SI6. 

1  HADE  the  following  experiments  to  ascertain  the  strength  of 
different  kinds  of  timber,  and  to  determine  how  much  the  power 


18170  Experiments  on  Ike  Strength  of  Wood,  275 

of  beams  is  increased  or  decreased  by  augmenting  or  diminishing 
their  depth  and  breadth,  lliose  already  made  did  iiot  satisfy  my 
mind ;  but  should  these  appear  to  you  likely  to  interest  any  of  your 
readers,  I  beg  you  to  insert  them  in  the  Armals,  though  accuracy 
IS  the  only  merit  they  can  boast. 

The  tables  are  divided  into  four  columns :  the  first  contains  the 
weight  employed  to  break  the  wood  uoder  trial,  from  14  lb.,  28  Ih., 
avoirdupoise,  and  so  on,  to  that  which  broke  the  wood ;  io  the 
second  column  are  the  degrees  and  mioutes,  the  timber  bent  by  the 
applicatioQ  of  the  weights :  in  the  third,  the  diiferences  of  the  cur- 
vature of  the  pieces  of  wood ;  and  the  last  column  contains  remarks. 
It  is  remarkable  that  in  different  parts  of  the  same  tree  there  is  so 
great  difierence  in  the  strength  of  the  timber ;  for  instance  in  the 
Dantzic  oak,  the  strongest  piece  would  sustain  the  mean  weight  of 
ISG-j^  lb.,  another  piece  of  the  same  tree  ^G~^  lb.,  and  another 
but  63-^  lb, :  in  tKis  last  piece,  however,  tht;re  was  a  shake  or 
,  imperfection:  the  heart  of  the  oak  sustained  the  mean  weight  of 
84  lb.  The  differences  of  the  curvature  are  tolerably  regular  till 
loaded  with  more  than  half  the  greatest  weight  the  piece  would 
carry ;  then  the  curvature,  though  irregular,  becomes  greater  than 
in  proportion  lo  the  weight  added.  From  these  trials,  the  pitch 
pine  appears  the  strongest  wood  ;  nest  to  that,  the  English  oak 
with  straight  and  even  fibres,  as  the  experiments  on  the  six  pieces 
prove  J  then  the  English  oak  irregular  and  cross  grained  ;  fourthly, 
the  lUga  fir;  and,  sixthly,  the  JDantzic  oak.  Thus  the  strength  of 
pitch  pine  (by  first  experiment)  is  to  the  strength  of 

EDglishaak....a9  148-44  to  145',5,  wMcb  is  as  101  is  to  OB. 
{by  second  esperiment) — 

English  oak....  a>  J4B-44  lo  18B'66,  which  i<  as  15  is  to  13 

K<gaBr    ai  14844  io  IISOI,  which  is  at  HH  is  lo  65 

Daalzic  oak    . .  as  148-44  lo    93-4,     nbich  is  as  86  is  to  &t 

and  to  the  mean  strength  of 

English  oak....  as  I48'44  Io  137-OS,  which  is  aa  IS  is  fo  19. 
If  the  Strength  of  the  pitch  pine  be  called  1000,  the  strength  of 
the  English  oak  by 

First  experiment  will  be 980 

Second  experiment 867 

Mean  of  the  two 923 

Of  the  Riga  fir 782 

Of  the  Dantzic  oak 663 

Call  the  mean  strength  of  the  English  oak  1 000 ;  the  strength  of 
Riga  fir  will  be  846 ;  hut  the  weight  of  the  Itiga  fir  is  to  that  of 
the  English  oak  as  G59  to  1000.  'therefore  the  decrease  of  weight 
being  in  greater  proportion  than  the  increase  of  strength  proves 
that  in  dry  places  it  is  better  to  use  fir  beams  than  oak,  independently 
of  the  saving  of  expense. 
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The  nest  set  of  experiments  were  made  to  find  how  much  the 
slrength  of  timber  is  iDcreased  hy  augmeDting  the  depth  and 
breadth,  and  what  law  this  increase  of  dimensioiis  follows.  Several 
pieces  of  red  fir  were  taken,  each  piece  five  iieet  long,  and  varying 
from  2,  '2^,  '2^,  and  3  inches,  in  breadth  and  thickness.  The  mean 
strength  of  the  first  was  129  lb. ;  the  second,  193  lb. ;  the  third, 
259  lb. ;  the  fourth,  SS"  lb. ;  and  the  fifth,  440  lb. 

To  find  the  law  of  the  increase  of  strength,  try  in  what  powers 
of  thickness  the  several  weights  or  resistances  of  the  wood  are,  by 
coniparing  every  two  experiments;  first  129  with  193,  and  then 
with  259,  &c.  and  so  on  till  every  combination  of  two  has  been  . 
compared.  This  may  be  done  by  the  following  theorem : — 
T"  :  (■  ::  W  :  M/.  T  and  t  representing  the  thickness  of  the  timber, 
W  and  w  the  weights  employed  to  break  it,  and  m  the  exponent 

sought  J  m  =  I^-^-y^'. 
^     *  Log.  T  -   Log.  ( 

By  applying  this  rule  to  all  the  numbers  above,  the  several  values  * 
of  m,  or  exponent  of  the  power,  are  as  follows ;-~ 

189&]93|3-4206( 

3'lg36     193&S59  I  3-7911  | 

3-3S33  367     S'SOSS     2&g&36T  ]  S'6SS9  I 

I  3'D£60  I  440  |  9-8M5  |  440  |  S-9438  j  SG7  &.  440  |  S'0349 

The  imperfections  of  the  differeot  pieces  of  wood  cause  these 
various  values  of  m  from  3-6569  to  2-0849.  Add  the  10  exponents 
together,  and  divide  the  sum  by  10;  the  quotient  3*03979  may  be 
considered  as  the  mean  value  of  m.  The  nearest  calculated  expo- 
nent to  this  Is  3-0260,  found  from  the  numbers  129  and  440 ; 
which  shows  that  the  strength  of  timber  increases  id  somewhat 
greater  proportion  than  the  cube  of  the  thickness. 

Assuming,  therefore,  either  of  these  two  numbers,  440  and  129, 
and  their  respective  thickness,  three  and  two  inches,  and  computing 
the  weights  answering  to  either  thickness,  the  unavoidable  irregu- 
larities in  the  experiments  will  be  corrected,  and  the  strength 
brought  into  a  regular  series.  Computing  ia  this  way,  they  come 
out  as  follows:— 


0-17S091S  Log.  1-8457947 
3-0398        Log.  0'4SSS4S0 


1-7S65797  Nat.  Namb.  0-53538 
440  Ug.  8-G4345S7 


8-108I73T  Nat.  S.  138-88  lb. 


which  is  the  corrected  Btreogtb  answering  to  two  inches.  By  pro- 
ceeding in  a  similar  manner  with  the  other  thicknesses,  the  cor- 
rected series  wilt  be  as  set  down  ia  the  following  table  :— 

'wOOgIc 
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I  I   1&3'51    I 


ssa-ig  1  S78OT  I 


A  piece  of  Dantziu  oak  two  inches  square,  and  projecting,  like 
a  beam,  four  feet  from  a  wall,  sustained  the  taeaii  weight  of 
98A^  lb.  hung  on  its  estremity.  Thti  following  rule  will  give  how 
iflUcli  the  6Hgiliat  piece  wOuld  have  born^,  oUt  of  wliiih  the  25 
0eces  of  two  inches  sqtiare  wtiie  cut. 


5-6039700  Log.  1-844(58K 


HMD  Exp.  3-0398      L<iff.O-4S!eS450 


0'38T9036  Nat.  N.  S-1S4T 


4*IITe9Sl    IfJ-113  a 


tbe  calculated  weight.  But  had  the  weight  been  calculated  accord- 
ing to  the  cube  of  the  thickitess,  it  would  have  given  12500.  The 
mean  weight  which  the  25  pieces  of  Dantzic  oak  actually  bore  was 
3459 ;  then  12300  divided  by  2459  leaves  a  quotient  of  5-002}  5 
ia  the  square  root  of  25,  which  proves  that  in  this  instance  the 
strength  of  a  piece  of  timber  when  divided  into  many  pieces  de- 
creases as  the  square  root  of  the  number  into  which  it  is  divided, 
supposing  each  piece  square  and  of  the  same  size.  The  experi- 
ments also  with  the  25  pieces  of  pitch  pine  gave  the  quotient 
4-9999,  which  is  so  near  that  it  may  be  considered  as  5.  From 
these  experiments  are  deduced  the  following  practical  conclusions. 
That  in  made  and  solid  masts,  or  any  other  assemblage  of  pieces  of 
wood,  the  pieces  should  be  as  few  as  possible.  That  in  square 
beaois  the  lateral  strength  is  as  the  cubes  of  their  breadth.  That 
when  the  beam  is  not  squarej  the  strength  is  as  the  breadth  multi- 
plied into  the  sqgare  of  the  depth.  Prior  to  the  wood  breaking,  the 
Bbres  on  the  apper  side  are  stretched,  and  those  on  the  under  side 
compressed.  On  the^  weights  being  taken  oif,  the  wood  did  not 
recover  its  horizontal  position ;  and  reversing  the  wtwd.  It  broke  in 
the  contrary  direction  with  less  weight. 

These  facts  respecting  the  decrease  of  the  strength  of  limber  by 
the  compression  of  the  fibres  on  one  side,  and  their  consequent 
elongation  on  the  opposite,  prove  how  destructive  to  tbe  service  is 
the  bad  practice  of  violently  staying  forward  the  lower  masts  of 
large  ships.  By  this  method,  masts  are  often  crippled  prior  to  the 
Tessels  going  to  sea.  Tbe  mast  is  complained  of,  and  rejected  as  a 
bad-stick,  replaced  at  the  expense  of  several  hundred  pounds,  and 
to  the  delay  of  the  service.  In  the  second  set  of  experiments,  the 
usual  metbod  of  feroaing  ibip  beaou  by  splicing  up  and  down  is 
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found  to  be  the  strongest,  as  the. m^n  weight  of  the  first  aod  second 
^'^'T  '^.  ^Jll  ==67-5,  is  greater  than  that  of  the  third  and  fourth, 

■:  66-55,  or  fifth  and  sixth,  58. 

.  hySpn  days  past  1  received  the  following  ingenious  experiment 
'  and  information  from  Mr.  George  Smart,  carpenter  and  builder  on 
the  Surrey  side  of  Westminster  Bridge,  and  well  known  for  his 
inventioo  of  hollow  masts,  yards,  booms,  bowsprits,  oars,  and 
sweeps;  and  for  his  valuable  application  of  Mr,  Bramab's  press  to 
compress  wood,  and  prevent  its  shrinking  when  formed  into  staves 
for  making  gunpowder-barrels,  canteens,  &c.  Neither  should  his 
peculiarly  ingenious  manner  of  forming  saddle-trees  be  omitted.  I 
beg  to  transmit  you  his  own  letter  and  drawing  (PI.  LXV.  Tig.  2)V 

"  OescTiplion  of  a  Fttmefor  making  Experiments  on  the  Slrenglh 
of  Timier. 
A,  A,  two  planks  of  fir,  one  the  top,  and  the  other  the  bottom, 
of  the  frame,  into  which  are  framed  the  two  upright  ends,  B,  B, 
'  -  with  double  tenans.  The  botcom  tenans  are  pinned,  and  the 
shoulders,  as  they  are  called  by  carpenters,  Ikoused  about  half  as 
Tnch  into  the  bottom  plank.  To  give  them  more  strength,  the  top 
plank,  A,  is  morticed,  to  receive  the  top  tenans  and  the  wedges* 
C,C.  There  is  a  hole  cut  in  each  end,  to  admit  the  thick  ends  of 
the  lath,  L,  which,  being  put  into  its  place,  is  kept  ^own  bv  the 
blocks,  Dj  D.  The  wedges,  C,  C,  being  driven  tight,  '■  the  lath,  L, 
having  the  shoulder  at  each  end,  cannot  slip;  and  is  sb'straioed 
that  on  its  horizontal  position  it  will  carry  nearly  as  great  a  weight  a* 
it  would  suspend  in  a  vertical  direction.  It  is  now  nearly  17  years 
since  1  iirst  put  the  lath  into  the  frame ;  and,  to  all  appearance,  it 
is  as  strong  as  when  first  put  in.  The  late  ingenious  Dr.  Anderson 
was  on  a  visit  at  my  hotjse  wlien  I-  tned  the-firat  experimeoi.  He 
told  me  that  Belidor  affirmed,  that  timber  made  fast  at  both  ends 
would  carry  one-third  more  than  when  it  lay  loose  on  its  supports. 
Oo  making  the  experiment,  we  had  the  lath  withoiit  shoulders  laid 
loo'se  on  the  frame.  It  bent  like  a  hoop  before  it  broke  with  some-' 
thidg  lees  than  U  lb.  Nextwe-put  ia-the  one  with  should^n,  and 
drove  the  wedges  very  tight ;  it  sustained  240  lb.  The  Doctor  was- 
pleiuedg^nd  much  surprised  that  my  ex i)erim en t  should  differ  so 
much  from  all  those  published  by  eminent  men.  This  is  accounted- 
for  by  having  shoulders  on  the  ends  df  the  lath,  which,  butting 
agaiiist  the  ends  of  the  frame,  cannot  bend  enough  to  allow  the 
fibres  of  the  wood  to  forth  a'fulchim  to  break'  one  another.  ■  This 
ekperinient  shows  how  necessary  it  b  that  all  timbers  should  be 
carefiilly  coaked  down  on  plates  of  buildings,  and  not  dovetailed, 
as  ii'often  done  in  carpentry.  Much  thnber  would  be  saved,  and 
the' building  made  stronger,  by  the  foregoing  plan  of  shoulders  or 
■epilking  where  it  can  be  applied.  The  French,  in  ship-building, 
lire  jparticularly  attentive  to  scoring  and  cooking  wherever  they  cao. 
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Six  Pieces  of  English  Oak,  each  Piece  five  Feet  long,  and  two 
Inches  square. 
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A  Piece  of  Riga  Fir  cat  inlo  26  Pieces,  each  Piece  five  Feet  long, 
ami  two  Inches  iquare. 
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Mr.  Seppings,  (he  Surveyor  of  the  Navy,  has  applied  the  principle 
with  great  advantage  to  framing  the  decks  of  ships ;  and,  were  it 
applied  to  the  <outside  planking,  would  be  of  great  advantage  by 
taking  off  the  strain,  and  working  from  the  treenails.  To  return 
to  my  lath,  I  tried  the  experiment  as  to  expansion,  I  marked  two 
£ne  lines  on  the  lath  at  four  feet  distance  from  each  other,  and 
marked  them  ^  on  a  table.  I  put  the  lath  into  the  frame,  with 
the  wedges  driven  in  tight ;  kept  it  in  that  state  some  weeks,  in 
order  to  try  if  it  were  possible  to  extend  it.  On  comparing  it  with 
the  lines  made  on  the  table,  when  taken  out,  there  was  not  the 
least  alteration." 

I  hope  these  experiments  may  induce  some  of  your  scientific 
readers  to  throw  more  light  on  a  subject  not  sufficieatly  understood^ 
and  with  great  regard  believe  me, 

My  dear  Sir,  very  sincerely  yours, 

Mark.  Beacfov. 
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Experiments  on  the  Strength  of  a  square  Piece  of  Danlxic  Oak  cut 
into  25  Pieces,  each  Piece  five  Feet  long,  and  two  Inches  square. 
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Description  of  the  Apparatus  for   In/ing  Experiments   od  the 
Strength  of  Timher.    (f  late  LXV.) 

The  pieces  of  wood  which  were  tlie  subjects  of  these  elperiments 
were  tised  so  as  to  be  firmly  held  by  one  extremity,  whilst  a  load 
was  applied  at  the  other,  sufficient  in  the  first  instance  to  bead  it; 
and  the  weight  was  gradually  increased  till  the  piece  was  broken  ; 
'  the  degrees  of  curvature  which  the  different  accession)*  of  weight 
produced  were  noted  by  means  of  a  divided  arch  attached  to  thA 
extremity  of  the  piece. 

To  fasten  the  piece  firmly  in  its  position,  a  beam  of  oak,  A  A, 
(Fig.  I)  one  foot  square  was  fiiLed  vertically,  and  firmly  secured 
between  the  fldor  and  the  ceiling.  In  the  middle  of  this,  at  B,  was 
a  mortice,  six  inches  by  two  inches,  to  receive  the  end  of  the  piece 
of  wood,  B  D,  which  was  firmly  secured  by  driving  in  two  wedges, 
a,  b,  from  opposite  sides,  so  as  to  hold  it  last  down  upon  the  lower 
Mde  of  the  mortice.  The  piece,  B  D,  was  planed  true  to  its  In- 
tended dimensions ;  and  (of  the  purpose  of  applying  the  load,  as 
well  as  to  ascertain  the  degree  of  flexure,  an  arch,  E,  was  fastened 
on  at  the  extremity,  by  a  tenant  at  the  end  of  the  piece  being  in- 
serted, and  keyed  into  a  mortice  made  through  the  middle  of  the 
arch ;  and  to  keep  it  firm,  a  short  piece  of  rope,  e,  was  made  fast 

Vol.  IX.  N"  IV.  U 

D.n.iized  by  Google 


306  On  the  Spiders'  Power  tjf  conveyiag  their  Threads  tApRtI>« 
to  ilie  upper  end  or  the  arch,  and  clenched  to  the  middle  of  the 
piece,  as  showa  in  tlie  figure. 

The  weights  were  placed  in  a  scale,  F,  nispended  by  a  double 
rope,  which  was  applied  upon  ihe  circumference  of  the  arch,  as 
thowD  in  the  edge  view  of  it  at /*/,  and  made  fest  to  it  at  the  top. 
By  this  means,  as  the  rope,  fj,  always  drew  at  a  tangent  to  the 
arch,  E,  the  effective  leverage  of  the  load>  F,  to  bend  or  break  the 
piece  was  in  all  cases  very  nearly  in  direct  proportion  to  the  weight 
a[^lied  in  the  scale ;  and  in  order  to  obtain  the  neat  weight  inde- 
pendent  of  the  weight  of  the  scale  and  the  arch,  a  small  line,  e^ 
was  fastened  at  the  k>wer  end  of  the  arch,  and  carried  bctweea  toe 
double  ropes,  J'J',  as  shown  in  the  edge  view.  This  line  being 
conducted  over  two  pulleys,  G,  G,  had  a  weight,  H,  applied,  saffi- 
cient  to  oouDtetbalance  the  wei^t  of  the  scale  and  the  arch.  The 
arcb,  E,  was  divided  into  degrees  and  parts,  which  were  numbered 
fiom  thenuddle  upwards,  'ilie  angle  of  curvature  was  pointed  out 
by  the  edge  of  an  indeji,  k,  made  of  a  piece  of  plate  bstened  by  a 
screw  Bgaiiut,a  prop,  K.  This  index  was  capable  of  a  slight  adjusts 
meat  before  the  experiment  began,  ia  order  to  bring  it  to  zero. 
Whilst  the  piece  of  wood  continued  without  any  load,  and  there- 
fore without  any  flexure,  all  weight  applied  ia  the  scale  after  this 
having  a  direct  tendency  to  bend  the  piece,  the  degree  of  flexure 
produced  by  any  given  weight  was  noted  by  the  degrees  and  parts  aa 
shown  by  the  index  upon  the  divided  arch.  It  would  sometimes 
happen  when  the  piece  was  cross-grained,  and  much  loaded  and 
bent  down,  that  it  would  get  a  tendency  to  twist,  and  the  arch 
would  go  over  sideways.  To  prevent  this,  a  line  was  made  fast  or 
each  side  to  the  upper  end  of  the  arcb,  and  during  the  experiment 
two  persons  held  me  ends  of  these  lines,  and  kept  the  arch  upright 
by  pulling,  &o  as  to  counteract  any  tendency  it  might  have  to  go 
sideways,  though  without  increasing  or  diminishing  the  load  which 
tended  to  bend  or  break  the  piece. 


Article  IV. 

On  the  Power  thai  Spiders  have  of  comieifing  their  Threads  from 
one  Paint  to  anotheTf  and  of  flying  through  the  Air,  By- 
Carolan. 

(To  Dr.  Thomson.) 

SIR, 

As  the  folUiwing  experiments  tend  to  elucidate  the  method  by 
which  the  geometrical  wider  conveys  itself  and  its  threads  from 
one  place  to  another,  and  exhihin  some  curious  facts  connected 
with  that  phenomenon,  I  tfionght  that  an  account  of  them  might 
not  be  uninteresting  to  some  of  your  readers,  especially  as  the 
■uMect  has  never  been  thoroughly  investigated. 

In  order  to  ascertaia  the  qt^ure  of  the  transitive  power  which  the 
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^idere  <^  this  class  possess,  I  filled  b  plate  with  w&fer;  and  having 
put  a  piece  of  pipe-clay  between  two  and  three  inches  in  diametet 
into  the  middle  of  it,  I  stuck  a  straw  about  a  foot  long  into  the 
clay,  90  as  to  stand  perpendicularly,  and  placed  two  small  dry 
stones  on  dach  side  of  the  straw  to  cover  the  clay,  lest  the  opera*- 
tions  of  the  spider  should  be  impeded  by  its  moismie.  I  then  put 
ft  geoAietrical  spider  on  the  straw,  and  set  the  plate  on  a  table  at 
some  distance  from  any  object.  The  spider  ran  up  and  down  thfe 
stones  and  the  straw  the  whole  day,  without  making  its  escape.  The 
water  was  prticulorly  oflfensive  to  it  when  it  touched  it,  as  it 
always  ran  back  immediately  whenever  it  came  into  contact  with  it. 
I  left  it  on  the  table  all  night,  tmi  in  the  morning  it  had  made  its 
escape,  i  observed  a  line  drawn  from  the  top  of  the  straw  to  the 
roof  of  the  room,  and  fined  there,  at  a  distance  of  about  four  or 
five  feet.  The  thread  was  aliTiost  strtight  upwards,  I  could  not 
Conceive  how  it  accomplished  this,  without  supposing 'that  it  had 
either  flown  in  some  way,  or  had  shot  out  its  thread  to  that  lengths 
before  it  went  off. 

I  got  Mother  sender  of  the  same  kind ;  and  havinz  put  it  on  the 
straw,  it  endeavoured  to  make  a  passage  from  its  confinement  much 
more  readily  than  the  first.  Having  dropped  down  by  its  line  about 
an  inch  from  the  top  of  the  straw,  it  seemed  to  fix  its  thread  round 
its  middle  legs,  and  resting  itself  while  hanging  in  this  nay  against 
the  straw  with  its  head  and  foTe  legs.  Iti  hindmost  legs  being 
stretched  out  behind  it,  in  a  fi>w  moments  it  shot  out  a  thread 
IVoffl  its  spinners  about  a  yard  long.  The  thread  went  straight  oat, 
rising  gradually  upwards.  It  continued  floating  in  this  way  for  a 
minute  or  two,  wnen  the  spider  tuimed  round,  took  hold  of  it  with 
its  fore  legs,  and  began  to  pull  it  in.  The  thread  was  flying  so 
much  upwards  as  to  form  a  rery  acute  angle  with  the  short  line 
upon  which  the  spider  rested ;  but  when  the  spider  drew  it  in,  it 
became  more  horizontal.  It  appeared  to  guiije  its  tine  as  a  boy 
does  a  kite.  While  it  drew  in  the  threads  rery  quickly  with  its  fore 
legs,  what  was  taken  in  was  formed  into  a  round  ball  upon  its 
hindmost  legs,  which  was  left  upon  the  straw.  It  seemed  in  calm 
air  to  have  the  power  of  making  the  line  move  slowly  round  it, 
like  a  long  feeler.  When  the  thread  was  blown  upon,  so  as  to 
change  its  position,  and  throw  it  into  Waves,  it  quickly  returned  to 
in  former  ulaee  and  elongated  form.  It  at  last  caught  hold  of  the 
arm  of  a  cnair  within  its  reach ;  and  as  the  thresd  continued  hang- 
ing loose,  the  slider  pulled  it  in,  till  it  became  tight ;  and  when  it 
fhund  it  sufSciently  fastened  to  bear  it,  it  ran  along  it,  strengthen- 
ing it  by  another  thread  much  thicker  a  it  moved  on.  The  spider 
being  very  young,  it  was  very  difHctrit  to  olserve  the  thread,  oq 
account  of  its  great  tenuity ;  but  I  was  tuueh  assisted  in  perceiving 
it  by  the  particles  of  dust  wliich  stuck  to  it.  I  tried  the  same  ex- 
penitaent  Mth  several  other  geometric  stnders,  aud  observed  nearly 
the  sftme  results;  but  as  they  ate  mcstry  Tciy  young  n  present,  ft 
V  2 

D.n.iized  by  Google 


.308  On  the  Spideri  Power  of  cfmveying  their  Threads  ZAputf 
was  not  easy  \o  discover  their  operations  correctly,  from  the  ex- 
treme exiguity  of  the  threads, 

Having  at  length,  however,  procured  one  much  larger  than 
those  I  had  formerly  examined,  I  placed  it  on  the  pott  of  trial,  as 
Usual,  in  such  a  situation  that  tlie  sun  shone  full  upon  it,  which 
enabled  me  to  observe  its  luoveiDeDts  precisely.  The  geometriciaa 
soon  emitted,  with  sLir]>rising  quickness,  a  pretty  long  line  ;  and  as 
I  wished  to  cxamioe  the  end  of  il,  to  see  if  there  was  aoy  thiug 
peculiar  in  its  conformation  which  caused  it  to  stick  so  readily  tu 
any  thing  it  touched,  1  broke  the  thread  close  by  the  straw,  and. 
drew  it  in  by  degrees.  The  only  tiling  I  could  observe  was,  that 
it  becaine  more  and  more  tenuous,  till  it  turned  almost  invisible. 
This  form  of  the  line  is  perhaps  necessary  to  its  rising  in  the  air. 
The  s|Nder  then  shot  out  another  thread,  which  it  strengthened  by 
emitting  a  second  alongside  of  the  first,  but  not  quite  so  long. 
After  the  two  threads  had  united  into  one,  it  attached  the  line  to 
fhe  straw  ;  and  after  drawing  it  in  again  with  its  fore  legs  till  It 
became  very  short,  and  Ending  it  did  not  catcb  hold  of  any  things 
not  having  been  sufficiently  long  to  reach  the  surrounding  objects, 
it  abandoned  tt,  and  remained  at  rest  for  some  time,  as  if  preparing 
for  a  greater  effort  to  make  its  escape.  It  then  dropped  down  by  its 
thread  an  inch  or  two  from  the  top  of  the  straw,  and  ejected  from 
its  spinners  two  threads  at  once,  a  good  deal  longer  than  the  former 
ones,  and  added  immediately  a  number  of  lines  in  the  same  direc- 
tion extremely  exile ;  but  as  the  reflection  of  the  sun's  rays  was  very 
bright  from/them,  I  could  count  about  14  distinct  threads,  which 
issued  from  the  small  apertures  of  which  the  spinners  are  composed. 
They  soon  all  joined  in  one ;  and  as  the  spider  seemed  still  to 
lengthen  them,  and  guide  them  as  if  by  magic,  it  evidently  emitted 
from  its  spinners  a  stream  of  air,  or  it  may  be  possible  some  subtle 
fluid  of  the  electric  kind,  for  the  purpose  of  stretching  out  and 
coalescing  the  different  filaments  of  which  the  thread  was  formed* 
as  there  was  something  which  ran  along  the  whole  thread  bringing 
it  more  into  a  horizontal  position,  making  a  kind  of  obtuse  angle 
as  it  went  along  with  the  part  that  was  flying  upward.  It  thea 
turned  round  as  usual  ;.and  fixing  the  line  to  the  one  it  was  hanging 
by,  seemed  to  guide  its  movements  for  a  few  minutes,  when  the 
line  fastened  to  the  wall.  It  then  drew  it  tight,  and  went  across. 
I  then  put  the  spider  upon  the  straw,  and  took  it  out  to  the  garden.- 
Tiie  wind  Was  blowing  very  strong,  and  it  rather  seemed  averse  to 
move ;  but  as  1  kept  it  in  motion  by  touching  it  gently,  it  made 
another  attempt  to  escape,  as  it  found  its  situation  not  quite  agree- 
able. From  the  time  it  continued  letting  out  its  thread,  it  must 
have  been  manyyards  long,  as  the  wind  seemed  greatly  to  facilitate 
the  emission.  The  thread  was,  however,  thrown  to  the  ground  and 
broken  by  an  unsettled  gust  of  the  wind. 

They  send  out  their  threads  with  such  celerity  that  ihey  could 
t^ect,  I  should  think,  about  i^O  yards  m  a  minute.    It  is  sutprisiog 
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ihat  in  a  room,  where  the  air  is  quite  still,  they  should  be  able  to 
make  their  threads  fly  straight  out  or  upwards  wiih  such  rapidity. 
We  would  he  apt  to  imagine  that  in  a  substance  so  very  light,  the 
part  which  was  sent  out  last  would  move  quicker  than  the  part 
which  was  hefore  it,  and  consequently  get  into  curves  or  knots.  It 
makes  it,  therefore,  more  probable,  that  these  spiders  must  have 
the  power  of  throwing  out  some  stream  of  air,  or  some  subtle  fluid, 
as  the  line  keeps  moving  as  straight  out  as  a  fishing-rod,  as  long  as 
the  spider  pleases,  and  never  is  inclined  to  foil  down,  but  always 
rises.*  While  one  was  guiding  its  thread  which  it  had  sent  out  to 
tome  length,  being  suspended  as  usual  by  a  short  line  from  the  top 
of  the  straw,  I  observed  that  when  I  blew  upon  the  thread  that  was 
flyiog,  it  raised  the  spider  up  a  little.  By  catching  hold  of  the 
flying  thread  with  my  finger,  1  tried  to  draw  the  spider  upwards ; 
and  I  drew  it  several  feet  from  the  place  where  it  hung,  it  having 
let  out  a  line  behind  it  to  that  length.  1  conceived  that  in  this 
way,  with  the  help  of  other  circumstances,  they  might  be  carried 
through  the  air,  by  a  thread  of  some  length,  to  a  great  distance. 

Nor  was  this  coiijecture  wrong;  for  having  kept  a  geometrical 
spider  running  ibr  some  time  upon  my  hand,  which  was  stretched 
out  a  little,  it  dropped  down  about  six  inches  from  the  piint  of  my 
finger  by  its  thread,  and  immediately  emitted  a  pretty  long  line  at 
a  right  angle  with  the  one  by  which  it  was  aespended.  The  thread 
which  was  flying  outwards  quickly  rose  upwards,  and  carried  the 
•pider  along  with  it.  When  the  spider  had  ascended  as  far  above 
my  finger  as  it  was  before  beneath  it,  It  let  out  the  thread  which 
was  attached  to  my  linger,  and  continued  flying  smoothly  upwards 
till  it  nearly  reached  the  roof  of  the  room,  when  it  veered  about  to 
the  side,  and  alighted  on  the  wall.  When  it  flew  its  motion  was 
smoother  and  quieter  than  when  a  spider  runs  along  the  thread.  If 
they  arc  able  to  fly  so  easily  in  a  room,  they  will  evidently  fly  with 
much  more  facility  in  the  open  air.  These  spiders  generally  drop 
down  from  the  place  on  which  they  rest  some  inches  by  their  thread 
before  they  shoot  out  their  flying  line ;  that  by  hanging  in  the  air 
they  may  be  enabled  to  feel  more  sensitively  whether  the  line  they 
have  let  out  may  be  buoyant  enough  to  carry  them  up,  or  whether 
it  fixes  on  any  object  while  they  pull  it  in.  They  may  fly  in  this 
way  to  any  length,  or  to  any  height ;  for  as  the  line  lengthens  be- 
hitid  them,  the  tendency  to  rise  increases. 

I  found  also  that  another  species  of  spider,  with  a  bright  yellow 
body,  and  very  short  legs,  had  the  power  of  shooting  out  threads, 
but  not  to  the  same  extent  as  the  geometric  spider. 
-  I  tned  several  other  kinds  of  spiders,  but  none  of  them  seemed 
to  have  the  power  of  making  their  escape,  remaining  eight  or  tea 
days  oo  the  straw.    They  were  as  lively  after  being  without  food 
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^during  tlut  tioie  as  when  first  brougfat  inm  the  fieldi.  Two  c«uld 
never  live  together  oa  the  Eame  place.  The  stronger  vei;  soon 
lulled  the  w^er  one :  and  they  always  seerord  to  be  conscious  of 
their  respective  degrees  of  itteDglh.  The  more  feeble  was  alwayf 
more  afraid  of  its  enemy  than  any  thing  that  could  be  presented  to 
it.  When  touched  gently  with  the  finger  now  and  then,  they  did 
not  regard  it  much,  and  sometimei  hardly  moved  out  of  their  place; 
but  when  they  saw  a  spider  of  ii^wrior  strength  cowing  near  thona 
they  sometimes  ran  into  the  water  to  avoid  him.  One  having 
Ifttlen  accidcotally  into  the  water,  upon  which  it  floated  without 
being  able  to  get  out,  1  was  goiag  to  extricate  it,  when  it  sank  ta 
tiie  bottom,  and  ran  along  the  surface  of  the  plate,  en  which  there 
iraa  some  gravel,  beneath  the  water,  with  the  same  rapidity  as  if  on 
dry  ground,  like  a  small  crab.  When  it  came  to  the  side  it  could 
not  emerge,  and  appealed  anwilUng  to  try  it,  as  the  water  made  its 
legs  clap  so  close  together  when  brmwht  out  of  the  water,  that  it 
could  not  move.  I  observed,  when  it  was  fint  immersed  in  the 
water,  it  discha^ed  two  large  air  belb  from  its  ddes  ;  from  which 
I  still  think  that  it  is  very  probable  they  may  render  theajseWes 
lighter  by  iateroal  air,  although  it  might  possiUy  be  the  air  oE 
respiration,  as  most  insects  breathe  laterally.  These  trials  prove 
beyond  a  doubt  that  the  geometric  spider  has  the  power  of  shooting 
out  threads  to  an  indefinite  length,  and  of  flying  by  means  of  the 
thread ;  and  I  think  this  curious  circuautance  was  only  once  ob- 
served before  by  some  person  in  France.  The  manner,  bowevex, 
ip  which  they  fl^  was  never  before  noticed,  nor  attempted  to  be 
accounted  for,  with  any  feasibility.  How  admirably  is  every  creature 
^tted  for  the  sphere  of  its  esisleoce  !  and  how  much  does  it  add  to 
our  pleasure,  tnat,  while  we  survey  the  varieties  in  nature,  we  eva 
behold  the  wisdom  of  our  Creator  1 
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On  the  Ceils  and  Ccmlt  of  Bees  and  Wasps.    By  Mr.  Barchard.    > 
(To   Dr.   Thomson.) 

HT  DEAR  BIR,  Oa.9.  1810. 

Ih  a  paper  which  I  had  the  honour  i>f'  sending  you  some  time 
■nee,  1  promised  you  some  observations  which  I  bad  made  with 
regard  to  the  cells  and  combs  of  liees,  wasps,  &c.  in  consequence 
(tf  Dr.  Barcky's  ideas  that  the  cells  were  separate,  or  composed  of 
two  waHs,  &e.  Should  you  consider  the  following  worthy  of  inser- 
tioB>  I  shall  fed  myself  honoured,  and  remain. 

Sir,  yours  respectfiilly, 

R.  W.  Barcbabd. 
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Seei  Cells  end  Comhs, 
Bees'  cells,  as  is  geoenlly  kaowD,  are  composed  of  feguUr 
IiexBgoDs,  temiinBted  at  bottom  l:^  tluree  rhombuses,  so  dispcned 
that  the  bottom  of  oDe  cell  comes  exactly  tm  the  wall  or  division 
ef  the  q>posite ;  thus  givingthem  the  greatest  possible  strength:  the 
celts  lying  horizontal,  one  above  the  other;  thus  forming  a  vertical 
eomb  from  the  top  of  the  hive  to  the  bottom.  Dr.  Barclay  having 
•  be«i  able  to  divide  the  partitions  of  the  cells  into  two  leaves  or 
separate  cells,  supposed  them  to  he  separately  compoeed  and  stack 
together.  I  have  been  for  some  length  of  time  ia  the  habh  of 
kAping  bees,  to  which  I  have  paid  ^teu  attention ;  and,  in  the 
firu  pUce,  consider  it  very  much  against  die  general  economy  of 
l^e  bee  to  suppose  they  should  bestow  the  time  and  pains  in  making 
lepamte  cetis,  i,  e.  double  partitions,  when  sinzle  ones  would 
suffice,  particularly  as  bees  appear  to  enjoy  every  thing  in  comnxHi. 
If  a  pi^  of  virgin  comb  is  examined,  by  cutting  it  asunder  at 
right  angles  to  the  cell,  it  will  appear  a  homt^oeoui  mass  regularly 
ahaped,  but  without  any  .appearance  of  division.  It  will  alto 
appear,  on  examining  the  comb,  that  some  of  the  cells  are  much 
lugher  than  the  others ;  that  is,  one  hi|;h  cell  and  one  low  one, 
frequently  joining.  Now  if  the  celli  were  double,  we  should  see 
the  part  of  the  high  one  that  is  above  the  other  tliinner  than  the 
bottom ;  but  this  is  not  the  case :  thus  tending  to  prove  that  tbcy 
ve  only  stBgle.  But  if  we  take  a  piece  of  old  comb  that  has  had 
wood  in  it,  and  cut  it  in  the  same  way,  there  is  every  appearance  of 
its  being  double.  In  fact,  we  may  frequently  divide  it  into  several 
leaves  j  bat  we  must  not  consider  this  the  original  structure ;  far 
the  young  bee  or  maggot,  in  going  through  its  chrysalis  state, 
uuoi  itse|f  a  fine  web,  which  lines  the  entire  inside  of  (he  cell. 
After  the  young  one  leaves  it,  the  old  ones,  or  workers,  instead  of 
clearing  it  out,  stick  it  up  tight  to  the  sides;  thus  giving  it  the  ap- 
peannce  of  double  partitions,  but  which  in  fact  is  nothing  more 
p)an  a  number  of  skins  sticking  to  the  original  structure. 

Waspi'  Combs, 
Tlia  cells  and  ooipbs  of  wasps  are  vitx  vend  of  bees' ;  that  is, 
▼erttcal  cells  and  horizontal  combe,  with  the  mouth  or  opening  ci 
the  cell  upwards.  The  combs'  stratum  or  superstratum  supported 
on  pillars,  with  just  sufficient  space  between  for  the  wasps  to  move. 
The  composition  is  decaying  wood  gathered  from  palings,  generally 
oak,  which  the  animal  grates  off  with  a  strong  pair  of  nippers,  wiiu 
which  it  is  iiimished,  and  then  sticks  tt^ther  with  an  animal  glue 
into  «  papyrus-like  tubstaDoe.  The  wood  does  not  undergo  any 
alteration  ;  fn  with  a  common  eye-^lws  the  pieces  may  be  seea 
ia  tbeir  natural  state,  evidently  showing  that  the  cells  are  single ; 
Idt  the  pieces  taay  be  distinguished  on  both  sides  of  the  aaqie  cell. 
Now  in  the  papyrus-like  subatwice  that  envek^iet  tiie  whole  dm^  it 
ii  evidently  composed  of  several  layen. 
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HoTJtets'  Combs,  Cfic 
Are  likewise  composed  of  rotten  or  touch  wood  in  a  bollow  tree, 
which  they  clear  out  for  the  purpose.  They  are  vice  versd  of  wh^h' 
f»mbs.  Th|is  are  the  celU  c^a,  or  have  the  moulh  dowawaroi- 
These  cells  are  evidently  single;  for  the  pieces  trf'  which  they  are 
composed  are  sufBcieotly  large  to  be  distinguished  by  the  Baked  eye; 
and  the  same  piece  inay  be  distinguished  on  both  sides  of  the  same 
cell,  the  wocmI  also  being  in  different  states  of  decay,  the  layen  , 
evidently  showing  tliat  they  are  begun  from  the  top,  aod  carried 
(Jowpwards, 

As  yoa  sometimes  give  place  in  your  Annals  to  some  inrticular 
cases  in  surgery,  at  least  as  far  as  connected  with  natural  nistoiy,  I 
beg  to  inclose  to  you  the  following  esse  of  hydrocephalus  or  hydatids 
on  the  brain  of  a  sheep : — 

About  the  middle  Of  January,  1815,  a  young  sheep  was  observed 
by  the  shepherd  to  be  unwell,  from  its  heavy  and  stupid  appearance 
such  as  standing  still  and  bleating,  and  continually  losing  itself,  or 
leaving  the  flock  to  which  it  belonged ;  the  disease  gradually,  but 
continually,  increasing,  until  it  put  on  the  certain  symptoms  of 
water  gathering  on  the  brain ;  that  is,  by  the  animal  constantly  in- 
clining to  one  side,  until  at  last  it  describes  a  circle,  which  it  gra- 
dually decreases  until  it  is  unqble  to  move  more  than  the  length  of 
its  body.  From  the  first  appearance  of  the  disease  until  its  fata! 
termination  is  generally  from  two  to  three  months.  The  present 
subject  was  taken  from  a  large  dock,  and  put  into  an  enclosure  close 
by  my  house ;  thus  giving  me  an  opportunity  of  seeing  all  its  actions. 
One  day,  being  frightened,  it  ran  into  a  deep  pond,  in  which  it 
continued  swimming  in  a  rotatory  manner  until  nearly  exhausted 
before  it  could  be  got  out.  I  am  at  present  unable  to  determine 
as  to  the  cause  of  the  animal  always  turning  to  the  affected  side, 
whether  it  proceeds  from  a  partial  paralysis  of  the  side  afiiscted  (as 
they  do  not  seem  to  frel  the  effect  of  the  nerves  crossing)  or  from 
the  animal  constantly  leaning  its  head  to  the  painful  side.  Ute 
hydatid  seldom  occupies  more  than  one  lobe  of  the  brain,  some- 
times posterior,  sometimes  anterior,  is  situated  beneath  the  dura 
mater,  and  depresses  the  substance  of  the  brain ;  but  there  docs  not 
appear,to  be  any  part  of  it  absorbei).  Tliat  part  of  the  craniuiD 
immediiKely  over  the  hydatid  is  so  much  reduced  by  absorption, 
thai  it  is tound  to  yield  by  pressure  of  the  thumb  and  finger.  In- 
deed, I  haVe  seen  it  completely  absorbed,  and  the  bntin  protruding 
itself  between  the  cranium  and  scalp,  the  animal  still  living  in  that 
state.  This  case  was  operated  upon  about  six  weeks  from  its  first 
appearance,  by  turning  back  the  scalp  (having  first  ascertaiifed  tha 
Situation  of  the  hydatid  by  pressure)  and  a^^lying  a  triphine  imme- 
diately, the  bone  was  removed.  The  cyst  protruded  through  the 
orifice,  and  was  taken  out  by  the  fingers.  A  slight  hemorrhage 
took  place,  which  stopped  by  gentle  pressure.-    The  voupd  wa^ 
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fbea  dressed,  and  healed  io  about  a  month.    The  animal  was  after- 
wards turned  into  some  grass  pasture,  and  appears  going  on  well;  . 
Simple  puncture  does  not  answer;  for  unless  the  cyst  is  remoredf 
the  water  accumulates  again. 

P.  S,  Your  correspondent  S.  appean  to  litve  mistaken  my  ideaa 
with  regard  to  the  thermometer  scale.  If  be  re-peruses  that  article, 
be  nilL  lind  that  I  said  Fabrenbeii's  scale  was  atbitrary,  and  recom- 
Bieoded  the  decimal  scale  beginning  with  zero. 


Article  VI. 

ji  Description  afa  new  portable  Barmieter  and  a  neut  Hygrometer. 
By  Daniel  Wilson,  Esq. 

Thh  high  degree  of  perfection  which  physical  science  has 
attained  is  in  a  great  measure  to  be  ascribed  to  the  excelleuce  of 
our  philosophical  instruments.  Until  experimental  investigatioa 
was  assisted  by  the  thermometer,  barometer,  and  air-pump,  ^w  or 
DO  important  natural  facts  were  ascertained,  or  general  laws  of 
matter  established ;  whilst  every  subsequent  discovery  of  an  addi- 
tional agent  has  opened  a  new  field  of  scientific  inquiry. 

Within  these  few  years,  since  the  study  of  geol<^y  has  become 
more  general,  and  that  the  observations  of  men  of  science  have 
been  directed  to  the  investigatioo  of  the  influence  of  elevation  on 
vegetation  and  meteorology,  much  attention  has  been  bestowed  on 
rendering  the  barometer  portable,  and  on  simplifying  its  application 
to  the  mensuration  of  heights.  The  labours  of  Ramsden,  Deluc^ 
General  Roy,  Sir  George  Shuckburgh,  Dr.  Hamilton,  Dr.  Maske- 
lyne.  Professor  Leslie,  Professor  Playfair,  Dr.  Macculloch,  M. 
Fortin,  and  M.  Biot,  have  been  at  various  times  successfully  en- 
gaged in  promoting  these  objects;  and  more  particularly  t:^  Sir 
Henry  Englefield  and  M.  Gay-Lussoc,  the  common  barometer  hat 
been  brought  to  as  great  a  degree  of  perfection  with  regard  to 
portability  as  its  principle  seems  to  admit  of.  But  from  the  length 
of  the  mercurial  column  required  to  balance  the  weight  of  the 
atmosphere,  it  must  always  be  an  inconvenient  instrument  to  the 
traveller;  especially  since  it  is  oftenest  used  in  ascending  those  more 
inaccessible  regions  where  a  trifling  weight  becomes  a  burden  of 
magnitude. 

It  is  perhaps  for  this  reason  that  barometrical  observations,  in  their 
application  to  the  admeasurement  of  heights,  have  not  yet  become 
■0  general  as  their  importance  merits. 

By  constructing  a  new  barometer  on  just  principles,  possessing 

.  at  the  same  time  accuracy  and  portability,  I  cannot  but  hope  that 

•one  facilities  will  be  given  to  the  prosecution  of  this  department  of 

science,  and  that  in  a  short  time  it  will  be  eoibled  to  keep  pact 

with  the  general  progress  of  discovery,  ( ^  ^  ^  ->  I 
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■  The  fsineiple  upoo  whicb  ihi)  tHtniment  depeixli  is  tlie  regutar 
expwuien  or  caninetion  of  a  permaneelly  ebsiic  fluid  on  a  dini- 
oution  or  iacrense  of  the  preteure  uoder  wiiicb  it  esists^ 

The  objection  to  ao  instrumeDt  of  ihia  kind,  and  it  appears  at 
first  to  be  insurmountable,  is  the  difficulty  of  measuring  the  ex- 
pansitm  of  the  iocluded  atr,  which  must  vary  according  to  its  quan- 
tity; but  this  objection  is  entire)]' overcome  by  having  the  elastic 
fluid  so  placed  that,  in  proportion  as  the  weight  of  the  atmosphere 
decreases,  it  continues  to  thrair  upon  itself  a  column  of  mercury 
until  its  height  balances  the  diminished  pressure  without.     The 

auautity  of  expansion  is  not,  therefore,  the  measure  required ;  it  is 
le  height  of  the  mercurial  column,  as  in  the  common  barometer, 
vithout  reference  to  its  diameter. 

This  instrument  is  composed  of  a  cistern  of  iron  tarned>  truly- 
cylindrical,  and  is  one  inch  in  its  internal  diameter,  and  If  inch  ia 
depth.  The  top  and  bottom  oi  this  cistern  are  also  made  of  inm, 
and  adapted  to  it  by  screws. 

Through  the  centre  ef  the  top  a  glass  tqhe  about  10  inches  loag 
is  made  to  project  into  the  cistern  exactly  to  half  its  deptth,  and  i« 
libciN  flrmly  cemented.  The  bore  ef  this  tube  is  about  -^^  of  aa 
inch  in  diameter,  and  muat  be  choseo  as  perfectly  cylindrical  u 
pcesible- 

At  the  vide  of  this  tube  a  delicate  thermometer  is  tikewiie  intr»- 
duced  through  the  top  of  the  olstenii  so  that  its  bulb  shall  be  9 
•faert  distance  within  it.  It  must  also  be  cemenled  in,  as  wet)  as 
the  top  and  bottom  of  tlie  ciatero,  so  that  the  wbole  thall  be  per- 
fectly air  tight, 

The  cistern  is  now  filled  with  mercury  to  such  a  height  that  the 
end  of  the  tube  inserted  in  it  is  immersed  under  a  greater  quantity 
pf  that  fluid  than  the  whole  length  of  its  bore  could  contaiDi  whi^ 
prevents  it  from  ever  being  uncovered  in  any  passible  position  of  the 
lOstruDKnt  so  that  the  portion  of  included  air  could  escape.  This 
is  most  conveniently  done  by  drilling  a  small  hole  throt^h  the  side 
(^  the  cistern  at  the  calculated  height,  and  pouring  in  mercury  by 
tlie  glass  tube  until  it  flows  out  of  this  t^terture,  which  is  then 
secured  hy  a  screw  and  cement.  The  temperature  of  the  cistern  is 
brought  to  75°  Fahr.  at  the  time  of  sealing.  A  smsll  quantity  of 
mercury  is  afterwards  added  until  it  stands  io  the  tube  at  a  eoavfl^ 
oient  height  above  the  cistern, 

We  have  now  a  close  vessel  containing  a  portion  of  air  conSned 
by  mercury,  and  exposed  to  the  variations  of  weight  in  the  atmos- 
phere. The  obvious  consequence  of  any  diminution  of  its  presauw 
will  be  a  proportional  expansion  of  the  included  air,  and  an  eleva- 
{ioD  of  mercury  in  the  tube,  until  its  re-action  formsa  counterpoise 
to  the  expansive  force  of  the  confined  elastic  fluid. 

The  height  of  this  column  will  be  in  proportion  to  the  dimi- 
nished pressure  without ;  but  an  inch  of  the  common  barometer 
will  be  expressed  by  less  than  an  inch  on  this  iostrument,  from  tbt 
mercury  sinking  in  the  cistern  as  it  rises  in  the-tube,  and  became  a 
certain  force  is  absorbed  in  tlte  increaeed  space  wbich  the  induM 
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mir  muU  occnpjr  from  tbe  riung  of  the  mxrwrj.  Tbs  beight  of 
ihe  mercurial  coluua  wjU,  tberefore,  be  a  mean  proportioiul  be- 
tmeen  the  ectton  and  re-action  of  these  diSereat  iaectt,  and  it  it  a 
fixed  quantity  subject  to  do  dUturbtog  eauie  except  temperature. 

Id  order  to  graduate  this  initnimcDt,  tbc  eod  of  its  tube  ia 
cenieuted  into  a  gtan  veKel,  connected  with  an  air^mp  and  a 
coDdcDsiag  apparabis,  to  which  aa  accurate  barometcT  gatwe  » 
attached.  The  new  iottniineat  »  placed  in  an  upr^it  potitioo^ 
Vrith  Its  eiaterD  resting  in  a  veatel  of  water  at  the  temperatwc  04 
J&°  Fahr.  The  air  ia  the  receiver  is  now  eondeosed  until  iW 
ffandard  barometer  iodicatei  S2  inches,  when  tbc  height  of  the 
Qiercury  ia  the  qew  ioittUPKDl  ii  to  be  aocuratdy  narhcd.  Tht 
receiver  is  then  exhausted  until  the  barometer  &lls  to  20  inches 
•od  tbe  pogitioD  of  the  merciirf  ii  agaiu  canfully  sKeitakied  is  the 
new  iostrament.  It  will  be  found  that,  as  the  exhaustion  goes  on, 
ibt  every  inch  the  mercury  M\a  ia  the  standard  baronteter,  it  will 
rise  in  the  proportion  of  about  *75  of  an  inch  in  the  new  instru- 
ment and  the  Mme  ratio  will  be  preserved  throughout  all  th» 
apace. 

The  range  thos  obtained  ii  divided  into  twelve  equal  parts,  which 
KproeQt  barometrical  iaobee. 

The  temperature  of  the  new  barometer  must  be  preserved  tbe 
lame  during  tbe  operatiwi,  which  the  included  thennometer  imfr- 
cates  with  much  preciiion.  It  is  also  necessary  to  ascertain  the 
temperature  of  the  barometer  gauge ;  and  if  it  varies  from  60°  Fahr. 
er  any  ^her  fixed  point  which  it  may  be  found  convenient  to  assume, 
tbe  well-known  correclitHi  for  diminution  n  increase  of  gravity  in 
the  n^ercury  must  be  applied  to  the  new  barometor,  by  raising  oc 
lowering  the  Gxed  points,  in  order  to  form  a  proper  compeosation. 
As  the  temperature  of  tbe  external  aii  acts  alike  on  both  instni- 
mentE^  it  is  not  necessary  tp  observe  it.  ^  this  means  the  senr 
barometer  at  ^e  temperature  of  7^°  Fahr,  will  always  corre^n^ 
in  its  indicBiions  with  the  common  barometer  when  the  nMrcurial 
column  of  the  Utter  is  at  60°  Fahr.,  whatever  may  be  the  heat  of 
tbe  atmospliere.  But  a  variation  in  the  temperatarc  of  either  iiw 
itrumeot  will  occasion  a  disagreement  in  their  iiidicatioiiBj  oo  this 
apcount  a  correction  for  heat  is  necessary. 

.  This  correction  is  very  simple,  from  the  circumstance  of  gaset 
undergoing  precisely  equal  augmentatioDfl  of  bulk  from  equal'  in* 
Ctemeots  of  temperature,  and  as  mercury  is  governed  at  a  low  heat 
by  the  same  law.  Its  amount  is  ascertained  hy  immersiag  tha 
ctstern  iu  water  of  difierent  temperatures  until  the  rate  of  expannoa 
il  obtained.  It  must  also  be  observed  that  no  change  takes  |rface 
during  the  operation  io  the  state  of  the  barometer.  The  value  of  a 
given  number  of  thermometrical  degrees  in  thousandths  of  an  inch 
IS  en^aved  on  the  barometer  scale,  and  the  manner  of  applying 
it  as  a  correction  will  be  afterwari^  cxplnincd.  But  entirely  to 
prevent  the  necessity  of  any  correction,  it  is  found  convenient  to 
bring  the  instrument,  during  each  observation,  to  the  temperature 
at  which  it  was  graduated.    This  is  readily  effected  hy  ludding  it  ia 


31S  Description  of  a  new  portable  Bttrometer,         [Apbil, 

the  h&nd,  w  under  the  arm,  fbr  a  short  time  before  it  is  to  be  used ; 
and  tbe  cooling  of  tbe  cistern  is  so  slow,  from  its  being  incased 
with  tubes  preserving  a  small  space  between  each  other,  as  to  allow 
of  sufficient  time  for  making  the  observation  without  risk  of  error.  - 

The  temperature  of  75°  Fahr.  is  chosen,  from  its  being  one 
which  can  easily  be  obtained  by  the  heat  of  the  body  in  almost 
every  climate. 

In  order  to  prevent  the  escape  of  mercury  when  the  instrument 
is  inverted,  a  small  piece  of  porous  wood  is  inserted  in  the  extre- 
mity  of  the  bore  of  the  tube,  which  allows  of  the  free  passage  of 
air,  but  prevents  the  traosqiissioD  of  a  denser  fluid.  The  tube  iv 
afterwards  terminated  by  a  stop-cock  cemented  on  so  as  to  be  air- 
tight. 

The  instrument  thus  prepared  is  ineloNed  in  a  brass  tube  having  a 
slit  in  front  about  three  quarters  of  an  inch  wide,  which  reaches 
from  the  top  of  the  cistern  to  the  extremity  of  the  scale.  This  front 
slit  shows  the  6xed  thermomeier  and  baromeirr  tube  and  scale, 
whiqh  is  divided  in  the  usual  manner,  and  may  be  read  off  to  the 
thousandth  of  an  inch  by  means  of  a  vernier  moveable  by  a  screw. 
Above  the  fixed  thermometer  a  detachable  one  is  placed  for  taking 
the  temperature  of  the  air.  A  narrow  slit  behind  gives  light  to' 
enable  the  observer  to  make  a  tangent  of  the  lower  edges  of  the 
vernier  with  the  convex  surface  of  the  mercury,  as  in  the  best  kind 
of  barometer.  Another  thin  brass  tulw,  slit  in  the  same  way,  is 
afterwards  fixed  on,  which,  by  turning  half  round,  covers  the  front 
aperture  in  the  usual  manner;  and  the  top  is  terminated  by  a  sma)} 
ferrule,  or  cap,  which  unscrews,  and  shows  a  milled  head  for 
moving  the  vernier,  and  a  steel  ring  by  which  the  instrument  may 
be  suspended. 

The  barometer  is  now  completed.  In  order  to  employ  it  in  the 
mensuration  of  heights,  the  temperature  of  the  air  is  taken  in  the 
usual  manner,  by  means  of  the  detached  thermometer.  During 
the  time  occupied  in  doing  this,  the  cistern  of  the  barometer  is 
held  in  the  hand,  under  the  arm,  or  other  warm  part  of  the  body,' 
until  the  temperature  is  raised  a  few  degrees  above  75°  Fahr.,  the 
point  at  which  it  is  graduated.  This  will  be  accurately  ascerlaioed 
by  the  included  thermometer.  When  that  degree  of  heat  is  indi-' 
cated,  the  stc^-cock  is  opened,  and  the  barometer  suspended  by  the 
iron  ring,  or  rested  on  the  knee  in  the  usual  manner.  A  few  gentle 
taps  on  the  tube  will  make  (he  mercury  oscillate  freely,  and  take  its 
proper  level.  As  the  temperature  approaches  the  standard,  the 
vernier  is  moved  by  the  milled  head,  to  that  its  lower  part  shall  be 
a  tangent  to  the  convex  surfiice  of  the  mercury,  when  that  degree  is 
indicated  by  the  fixed  thermometer.  The  change  of  temperature, 
as  before  observed,  is  sufficiently  slow  to  admit  of  perfect  accuracy. 
The  height  being  then  read  off  and  registered,  the  observatioD  is 
completed ;  and  the  same  means  may  be  employed  for  deducing  its 
metrical  value  as  with  the  common  barometer.* 
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Ip  climates  where  the  temperatcre  of  the  air  a  above  15°  F>hr. 
opposite  means  must  of  course  be  employed  to  cool  the  cUterD}  and 
the  observation  be  made  on  its  rising  to  the  proper  degree.  In  such 
a  case  the  correction  will  be  more  simple.  At  all  events^  the  ob- 
■erver  has  it  in  iiis  power  to  choose  either  means. 

Before  the  brass  tube  is  turned  back  to  cover  the  slit,  the  baro- 
ineter  Is  held  in  a  slanting  position  with  its  cistern  uppermost,  so 
that  the  mercury  may  descend  slowly  in  the  tube,  and  force  the  air 
before  it  through  the  porous  piece  of  wood.  When  all  the  air  ia 
expelled,  and  the  mercury  rests  on  the  wood,  the  stop-cocit  is  shut> 
in' order  to  prevent  the  entrance  of  air,  which  might  tend  to  sepa- 
rate the  mercury  in  the  tube,  although  it  could  not  enter  the  cistern. 
By  this  means  the  instrument  u  rendered  perfectly  portable,  and 
hot  liable  to  be  put  out  of  order,  however  much  it  may  be  agitated. 
When  carried,  the  cistern  should  be  kept  uppermost.  The  size  of 
the  instrument  is  only  about  12  inches  long,  and  1^  inch  ia 
diameter,  so  that  it  can  readily  be  put  into  the  pocket. . 

When  it  is  not  found  convenient  to  bring  the  barometer  to  the 
temperature  already  specified  before  each  observation,  the  degree  of 
the  fixed  thermometer  must  also  be  read  off  at  the  diff^nt  stations, 
and  registered,  and  the  value  in  parts  of  an  inch  of  its  deficieqcy  of 
75°  added  to,  or  its  surplus  subtracted  from,  the  barometrical  quan- 
tity, according  as  it  is  above  or  below  the  standard  temperature. 

It  has  already  been  noticed  that  the  linear  value  of  a  specified 
number  of  thermometrical  degrees  is  always  engraved  on  the  scale 
of  each  instrument,  in  order  to  facilitate  this  correction. 

When  the  instrument  is  made  as  a  domestic  or  marine  barometer, 
it  is  fitted  with  a  sliding  scale,  on  which  the  thermometrical  degrees 
are  engraved.  By  inspecting  the  thermometer,  the  temperature  is 
to  be  ascertained,  and  the  sliding  scale  is  moved  until  the  number 
on  it  which  corresponds  to  the  deficiency  of  temperature  in  the 
barometer  from  the  proper  standard  is  on  a  line  with  the  mercurial 
column.  The  top  of  the  sliding  scale  is  then  pointing  to  the  true 
barometrical  height.  This  correction  is  simply  adding  the  Quantity 
which  the  mercurial  column  would  acquire  in  height  if  raisea  to  the 
■tandard  temperaiure.  By  making  this  standard  above  the  general 
heat  of  the  atmosphere,  the  correction  is  always  additive,  and 
therefore  easily  performed,  and  not  likely  to  create  any  confusion,  . 

The  advantages  which  ihb  instrument  possesses  over  the  commoa 
barometer  in  the  mensuration  of  heights  will  he  immediately  per- 
ceived. Its  greater  portability  would  be  sufficient  to  entitle  it  to  » 
f  reference,  but  ii  likewise  promises  to  be  more  accurate  in  practice, 
t  is  well  known  that  a  considerable  dilTerence  exists  in  the  specific 
gravity  of  the  mercury  which  is  met  with  for  sale  ;  and  the  makers 
of  barometers  have  not  the  means,  or  could  not  bestow  time,  for 
purifying  all  that  they.use.     It  is,  therefore,  employed  in  the  state 

ritbmk  tabid  ihe  mttrical  valae  from  15  inchn  to  31  Inchea  oF  the  baroBUIcr  in. 
tlHiDaiuli  of  an  inch ;  lo  that  (he  approiimale  height  id  feet  <i  at  once  obtaioed 
by  intpectioD,  from  the  difference  of  the  obtervalionB,  The  correcUan*  for  ten- 
perature  are  likcnitc  eaiil;  peiformed,  . 


9lA  DescripliiAi  i)f  a  Veto  portable  Barometer,       [Aptn., 

which  they  buy  it ;  and  the  barometer  is  gmdnated  withont  refercDce 
to  tbe  gravityof  the.  mercury  which  it  contains.  A  constant  source 
of  crrar  urisea  from  thia  circumstance,  which  will  be  avoided  in  the 
Instninient  th^t  I  have  described;  as  it  will  be  only  necessary  to 
ascertain  with  accuracy  the  speci&c  gravity  of  the  mercury  with 
which  the  standard  barometer  b  Slled.  Both  extremes  of  the  new 
Iitstmment  being  derived  from  it,  a  compensation  will  be  effected 
for  any  difference  in  tbe  efravtty  of  the  mercury  which  is  employed. 

In  the  common  barometer  another  source  of  error  arises  from  the 
dMficulty  of  ascertaining  the  temperatore  of  its  column  of  mercury, 
which  may  be  considerably  heated  by  holding  it  in  the  band  without 
perceptibly  effecting  the  thermometer  placed  in  the  mounting.  In 
ftct,  ttiis  cotfection  is  too  often  omittea  entirely,  from  the  uncertain 
way  in  which  it  can  be  obtained.  From  the  thermometer  betD|[ 
induded  within  the  cistern  of  the  new  instrument,  the  real  tea- 
peratore  will  always  be  indicated ;  and  as  it  is  graduated  at  a  fiied 
point,  and  a  correction  made  fat  any  variation  of  temperature  io  thtf 
statiAird  barometer,  this  source  of  inaccuracy  will  be  entirety  re- 
noted. 

The  priuriple  upon  which  this  instrument  is  constructed  may  (M 
yet  flirther  extended;  and,  by  substituting  lighter  fluids  forth^ 
toercory,  barometers  of  surfi  delicacy  may  be  formed  as  to  be  prac- 
tically employed  with  advantage  in  levelling.  And  if  it  be  found; 
on  experience,  that  the  confined  atmospherical  air  loses  a  portion  of 
ox^en  by  acting  on  the  mercury,  hydrogen  or  nitrogen  may  be 
employed,  which  witl  nndergo  no  change, 

Io  atmospherical  phenomena,  the  instrument  ne:tt  in  importance 
to  the  thermoofeter  and  barometer  is,  perhaps,  the  otie  whicli  ascer* 
tains  variations  in  its  degree  of  moisture.  Within  these  few  yean 
mudi  progress  bas  been  made  in  this  department  of  meteorotngy, 
which,  in  its  relation  to  the  comforts  and  welinre  of  mankind,  is 
confessedly  of  the  highest  importance.  Many  eminent  men  have 
dfrected  their  labours  to  its  advanceffleut,  and  its  instruments  have 
consequently  been  multiplied  and  improved.  But  one  which  is 
with  regard  to  moisture  what  the  thermometer  ia  to  beat,  still  re- 
mains a  desideratum  in  the  science. 

A  great  variety  of  hygrometers  have  been  at  diffident  dmes  <!on- 
fitructod  by  Smeaton,  ^ussure,  Delflc,  and  other  scientific  mea| 
and  more  lately  Professor  Leslie  and  Captain  Kater  have  invented 
Very  excellent  instruments  of  this  kind,  which  have  ^ven  much 
insight  into  the  phenomena  of  the  weather.  It  is  well  known  that 
Professor  Leslie  has  for  some  years  devoted  himself  to  this  study 
with  the  must  eminent  success. 

The  principles  upon  which  hygrometers  have  been  constructed 
are,  the  absorption  of  heat  by  evaporation,  the  changes  which  talte 
place  in  the  length  of  animal  and  vegetable  fibres  by  alterations  in 
their  degree  of  moisture,  the  variations  in  the  capacity  of  a  hollow 
ball  of  ivory  from  the  lame  caose^  and  likewise  the  changes  in 
weight  of  deliquescent  bodies. 

'.Hie  objections  to  all  hygrometers  that  have  yet  been  invented 
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are  their  teoclency  to  chioge  in  waabiliiy,  the  neccasit;^  of  aame 
manipulation,  at  their  not  being  ctHnparetive. 

To  overcome  all  these  ot^ectioos  would  be  no  eaay  matter.  [ 
vill  not  venture  to  assert  that  1  have  done  so;  but  the  instrument  to 
be  described  b  more  simple  and  sensible  than  any  I  have  yet  seen. 

During  a  variety  of  experknents  made  some  years  ago  in  th0 
pursuit  of  hygrometry,  I  found  that  slips  of  animal  biadders  were 
very  susceptible  of  changes  in  humidity.  The  idea  naturally  ng- 
gested  itself  of  trying  whether  the  internal  capacity  of  the  whole 
bladder  did  not  likewise  change  with  the  degree  of  moisture  t9 
which  it  was  exposed.  I  put  this  to  the  lest  of  experiment  with  the 
gall  bladder  of  a  sheep  filled  with  mercury,  and  1  obtained  an  un- 
looked-for delicacy  aioA  precision  in  the  result.  I  found  that,  oa 
its  being  repeatedly  immersed  in  water  of  the  same  temperature,  lb* 
mercury  always  fell  to  the  tame  pcunt,  and  that  it  likewise  always 
rose  to  the  same  hei^t  when  included  in  air  exposed  to  the  al>- 
torbent  power  of  sulphuric  acid  of  the  same  specific  gravity.  Thia 
range  is  considerable,  being  at  least  three  times  as  much  as  would' 
be  caused  in  a  thermometer  between  the  freezing  and  boiling 
points,  in  which  the  bulb  and  tube  were  in  the  same  rado  to  each 
other  as  the  bladder  and  tube  of  the  hygrometer. 

This  seems  a  general  property  of  bladders.  1  have  tried  those  of 
many  animals,  but  give  the  preference  to  the  urinary  bladder  of  a 
rat,*  on  account  of  its  small  size,  and  its  extreme  sensibility. 

In  order  to  construct  this  instrument,  procure  the  urinary  bladder 
of  a  rat,  or  oiiier  small  animal,  wash  it  well  in  cold  water>  and' 
turn  it  inside  out.  By  means  of  a  file,  notch  a  small  part  ^  the 
extremity  of  a  thermometer  tube,  and  insert  it  a  little  way  into  the 
orifice  of  the  bladder;  then  rie  it  on  Srmlv  with  a  silk  thread,  and- 
make  a  puncture  with  a  fine  needle  immediately  b^ow  the  bsten* 
ing,  in  order  to  allow  the  air  to  escape  as  tlie  mercury  enters.  The 
most  convenient  method  of  filling  it  is  to  put  rather  more  merourT' 
than  what  is  necessary  into  the  gall  bladder  of  a  lamb ;  this  bladder, 
previously  moistened,  is  then  attached  in  a  temporary  way  to  the 
other  extremity  of  the  thermometer  tube,  and  by  gently  inclining 
it  the  mercury  will  run  down,  and  displace  the  air  in  the  rat's 
bladder,  and  ultimately  escape  through  the  puncture.  When  this 
takes  place,  the  hole  must  be  secured,  by  extending  the  tying  of 
the  silk  thread  over  it,  and  making  it  fast.  It  is  necessary  to  keep 
the  rat's  bladder  wet  during  the  operation,  and  not  to  allow  too 
great  a  column  of  mercury  to  press  on  it,'  otherwise  it  will  be  apt 
to  burst  when  in  this  state. 

The  mercury  is  now  to  be  adjusted,  until  it  stands  at  a  conve- 

*  It  may  perhapi  teoif  to  lomp  uiefal  mult  la  itale  that  1  have  Ciiand  the  rab 
\m  LondoQ  to  he  very  subjert  to  urinary  iralcuMi  which  I  diil  oat  Had  lo  be  ll» 
eaieii]  other  Ifiwns.  The  liladderEof  miDe  me  entirely  fllUd  with  a  nhlte  spang j 
mattert  alhera  with  red (ritty  laud.     Ibavc  aat yet  siibioiKedany  of  thete  calculi 
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Mient  height  in  the  tube,  whea  the  bladder  is  immersed  in  water  tt 
the  temperature  of  60°  Fahr.,  wliich  is  the  point  of  estreme  mois- 
ture. Extreme  dryness  is  obtained  by  inclosing  the  bulb  in  a  glass 
vessel  containing  a  portion  of  sulphuric  acid  of  the  specific  gravity 
1'8&0.  This  range  is  divided  into  100  equal  parts,  if  the  bore  of 
the  tube  be  equal,  commencing  at  estieme  moisture ;  and  is  so 
graduated  on  the  scale  to  which  the  instrument  is  attached. 

Dr.  Thomson  has  suggested  in  bis  Atmals  that  it  would  be  better 
to  reverse  the  scale  by  placing  0  at  the  point  of  extreme  dryness^ 
ind  100°  at  tliat-  of  extreme  moisture.  Whatever  comes  from  so 
eminent,  a  chemist  is  entitled  to  the  fullest,  consideration.  My 
principal  reason  for  making  zero  at  extreme  moisture  is,  that  it  b  a 
more  iavariable  point  than  extreme  dryness,  and  tlierefpre,  perhaps, 
a  more  certain  foundation  for  calculation.  The  point  of  exb^me 
dryness  will  vary  with  the  specific  gravity  of  the  sulphuric  acid 
which  is  used,  as  well  as  with  temperature ;  but  extreme  moisture, 
by  depending  on  water  alone,  is  subject  to  no  variation  on  that  ac- 
count, and  the  temperature  is  in  this  operation  more  readily  main- 
tained at  the  desired  point.  I  acknowledge  that,  on  the  first  view 
of  the  case,  il  appears  proper  that  the  numbers  on  the  scale  should 
decrease  with  a  corresponding  decrease  of  moisture ;  but  it  ia  also 
to  be  considered  that  the  dryness  produced  by  sulphuric  acid  is  by 
no  means  the  absence  of  all  moisture,'  but  merely  a  relative  term. 
With  more  powerful  absorbents  mercury  may-Jje  raised  higher;  on 
the  contrary,  immersioi^  in  water  is  absolute  dampness,  and  no 
means  which  I  have  discovered  can  make  the  mercury  sink  lower. 

The  graduation  of  the  instrument  having  in  this  manner  beeo 
completed,  a  porous  piece  of  wood  is  inserted  in  the  end  of  the 
tube,  and  it  is  terminated  by  a  small  brass  cap.  The  correction  for 
temperature  is  ascertained  either  by  obtaining  the  ratio  between  the 
oapacity  of  the  bladder  and  the  bore  of  the  tube,  which,  together 
with  the  rate  of  expansion  of  mercury,  will  give  the  length  of  a 
thermometrical  degree ;  or,  by  immersing  the  instrument  in  water 
at  different  temperatures,  and  marking  the  rise  of  the  mercury. 
This  correction  will  vary  in  every  hygrometer,  for  the  same  reason 
that  causes  a  diflference  in  ibe  length  of  thermometrical  scales. 

The  hygrometer  in  this  state,  with  its  bulb  uncovered,  answers 
very  well  as  a  domestic  instrument;  but  wjien  it  is  agitated  the 
column  of  mercury  is  apt  to  burst  the  bladder.  In  order  to  render 
it  portable  the  bulb  is  inserted  through  the  top  of  a  cistern  of  box- 
wood incased  with  brass.  This  cistern  has  its  bottom  composed  of 
a  leather  bag,  which  is  acted  on  by  a  screw,  and  is  likewise  incased 
by  a  brass  tube. 

When  tfie  instrument  is  to  be  packed  for  carriage,  the  cistern  is 
ntther  more  than  half  filled  with  mercury,  and  screwed  to  its  cap, 
through  which  the  bladder  is  inserted,  by  screiving  up  the  leather 
bottom  of  the  cistern,  the  air  within  it  will  be  displaced  through 
the  pores  of  the  box-wood,  and  the  mercury  will  wholly  encompass 
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the  bladder,  and  Kraduatl;  force  the  mercury  of  the  hygrotneter'to 
rise  iR  the  tube.  Whec  it  hu  risen  to  withio  half  an  inch  of  the 
top,  the  scftwing  is  to  be  discontinued. 

It  is  evident  that  by  this  coatrtTance  the  pressure  is  wholly  thrown 
ofT  the  bladder,  and  that  no  degree  of  agitation  can  ever  aSect  it. 
^  Another  advantage  is,  that  it  gives  a  power  of  Insulating  the  in- 
strument, and  of  only  bringing  It  into  action  when  necessary ;  by 
which  means  it  will  be  preserved  uninjured  for  any  number  of  years 
even  in  Water. 

1  do  not  find  that,  in  the  ordinary  state  of  the  atmosphere,  the 
bladder*  are  subject  to  any  alteration  in  their  properties.  1  have 
bad  some  past  me  as  hygrometers 'for  above  three  years,  and  there 
is  no  perceptible  change  ib  their  delicacy.  But  it  is  not  proper  that 
they  should  be  allowed  to  remain  for  a  length  of  time  in  water,  as^ 
like  every  other  animal  matter  in  such  a  situation,  they  are  liable 
to  decay. 

I  do  not  consider  it  necessary  here  to  entaige  on  the  uses  and  ap- 
plications of  the  hygrometer,  as  it  is  presumed  that  the  greater 
number  of  persons  interested  in  science  are  already  tiilly  ac<]uainted 
with  them.  A  permanent  system  of  meteorology  can  only  be 
founded  on  the  multiplied  observations  of  individuals  oD  differetit 
parts  of  the  earth.  Theories  which  are  built  on  a  less  solid  founda- 
tion are  soon  overturned  and  forgotten ;  but  every  insulated  fact 
will  be  carefully  preserved  as  an  additional  step  towards  the  forma- 
tion of  that  perfect  system  Which  will  at  last,  from  the  accumulation 
of  data,  truly  explain  the  nature  of  all  atmospherical  phenomena. 

In  a  future  paper  I  will  take  an  opportunity  of  detuling  the 
result  of  experiments  on  the  power  of  various  absOTbents,  and  other 
circumstances  connected  with  hygrometry, 

'lliese  instruments  have  been  constructed  for  me  by  Mr.  Thomas 
Jones,  of  Charing  Cross,  who  was  origiaally  enrployed  by  Sir  H. 
Englefield  to  make  his  mountain  barometer,  sBd  whd  still  continues 
to  make  them.  Mr.  Jones  has  deservedly  acquired  much  reputation 
for  the  accuracy  of  his  works }  and  I  am  highly  indebted  to  his  skill 
and  ingenuity  in  overcoming  maDy  practical  difficulties  in  the  for- 
mation of  this  barometer  and  hygrometer,  and  ia  briagtog  them  to 
their  present  degree  of  perfection. 


NoTB.— I  may  fiere  remark,  for  correction,  that  in  a  former 
paper  (vol.  viii.  p.  125)  the  word  solubility  has  been  printed  for 
volaiilily,  which  alters  the  sense.  It  has  escaped  being  noticed  in 
the  errata. 


Vol.  IX.  N"  IV.  X 

|.:,t,:,:kv,  Google 


Descriptwn  of  a  new  portable  Barometer.         [April, 

Fig.  2. 
Fig.  I. 


Fig.  1  13  a  section  of  the  ham- 
meter  cistern,  shoning  the  manner 
in  which  the  tube  and  thermometer 
are  placed. 

The  dotted  line  marks  the  height 
of  the  mercury,  the  space  above 
being  filled  nith  sir. 


Fig.  2  is  the  barometer  in  its 
finished  state,  in  which  the  diffe- 
rent parts  are  represented  as  they 
appeal  when  the  sliding  tube  is 
turned  round  and  the  cap  at  top 
unscrewed. 
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Articlb    VII. 
Proceedings  of  Philosophical  Socieliei, 

ROYAL     SOCIBT7. 

On  Thursday,  Feb.  2'J,  a  paper  by  Sir  Everard  Home,  Bart 
vaa  ■  read,  ^vin;  an  account  of  a  Dumber  of  fossil  bones  of  the 
rhinoceros  found  in  a  lime-stpni!  cavern  near  Plymouth'  by  Mr. 
Whitby.  Sir  Joseph  Bankes  had  requested  Mr.  Whitby,  when  he 
went  to  superintend  the  breakwater  at  present  constructing  at  Ply- 
mouth, to  inspect  all  the  caverns  that  should  be  met  with  in  the 
lime-stone  rocks  during  the  quarrying,  and  lo  send  him  up  any 
fossil  bones  that  might  be  found.  The  fossil  bones  described  id  this 
paper  occurred  in  a  cavern  in  a  lime-stone  rock  on  the  south  side 
of  the  Catwater.  This  lime-stone  is  decidedly  transition.  The 
cavern  was  found  after  they  had  quarried  160  foet  into  the  solid 
Tock.  It  was  45  feet  long,  and  filled  with  clay,  and  had  no  com- 
munication'whatever  with  the  external  surface.  The  bones  were 
remarkably  perfect  specimens.  They  were  all  decidedly  bones  of 
the  rhinoceros ;  but  they  belonged  to  three  different  animals.  They 
consisted  of  teeth,  bones  of  the  spine,  of  the  scapula,  of  the  fore 
legs,  and  of  the  metatarsal  bones  of  the  hind  legs.  They  were 
compared  by  Sir  Everard  with  the  bones  of  the  skeleton  of  a  rhi- 
noceros in  the  possession  of  Mr.  Brookes,  which  is  considered  as 
belonging  to  the  largest  of  the  species  ever  seen  in  England.  The 
fossil  bones  were  mostly  of  a  larger  size,  though  some  of  them  be- 
I(»iged  to  a  smaller  animal.  Several  of  them  were  analysed  by  Mr. 
Brande.     He  found  one  specimen  composed  as  follows:— 

Phosphate  of  lime CO 

Carbonate  of  lime 28 

Animal  matter  'i 

Water    10 

100 
The  teeth  as  usual  contained  a  greater  proportion  of  phosphate  of 
lime  than  the  other  bones.  These  bones  were  remarkably  clean  and 
perfect,  and  constitute  the  finest  specimens  of  fossil  bones  ever 
found  in  this  country. 

At  the  same  meeting,  two  papers  by  Thomas  Knight,  Esq.  were 
imnounced  as  presented  to  the  Society  :  a  paper  on  the  Construc- 
tion of  Logarithms,  and  a  paper  on  the  Functions  of  Differences, 

On  Thursday,  March  6,  a  paper  by  the  Rev.  Francis  Hyde 
Wollaiton  was  read,  describing  a  thermometer  constructed  by  him 
for  determining  the  height  of  mountains  instead  of  the  barometer. 
It  is  well  known  that  the  temperature  at  which  water  boils  dimi- 
Dishes  as  the  height  of  the  place  increases  at  which  the  experiment 
is  made,  and  this  diipinution  was  suggested,  first  by  Fahrenheit, 


394  Prefte^gs  ^  Pkiiotopkical  Scdetas.         [Ar«u>» 

and  afterwards  hj  Mr.  Cavendish,  as  a  means  of  determiDiDg  the 
height  of  places  above  the  sea.  Mr,  Wollaston's  thermometer  is  at 
sensible  as  the  c<HDmoD  mountain  barometer.  Every  degree  of 
Fahrenheit  on  it  occupies  an  inch  in  length.  The  thermometer, 
together  with  the  lamp  wd  venel  for  boiliag  water,  when  packed 
into  a  case,  weighs  about  a  pound  and  a  quarter,  and  is  mncn  more 
portable  and  convenient  than'  the  common  monDtain  barometer.  It 
IS  sufficieBjtljr  sessibie  to  point  out  the  difference  in  height  betvein 
the  floor  and  the  top  of  a  commoo  table.  Mr.  WoUaatiHi  gave  two 
trials  wiih  it,  CMppared  with  the  same  heights  meBsared  by  GcnenJ 
Roy  by  the  fcaropietjEr.  The  diJBerence  bctweea  the  two  resultt  ioA 
sot  exceed  two  f^U 

On  Thuisday,  March  13,  VB  appendix  to  Mr.  Poad's  paptrOa 
the  Parallax  of  the  Fixed  Stus  was  read.  CoDJedBriflg  that  the 
small  difference  which  occasioned  the  suipicioD  of  a  puallas  waa 
owing  to  the  differeocc  betweeo  the  heights  of  the  etfonal  and  ia- 
tcmal  thermometers  in  susimer  and  wioter,  Mr.  Pood  endeavamed 
tp  Ifjeep  the  inside  of  the  observatory  last  winter  of  the  same  tem- 
perature ai  the  (Hitfide,  which  the  mildneas  of  the  teawn  enabled 
hiiB  to  accomplish.  Many  etservations  on  « I^its  were  oiade.  No 
devialioD  whatever  was  observed ;  or,  if  any  auDBte  deviatiow 
existed,  they  were  io  an  opposite  diractlm  from  that  of  a  panllax. 

At  die  same  meeting,  jnrt  <4  a  p^ier  (7  Mr,  Maabul  <BL  the 
haurm  Cinnatnomum,  or  cmnamon-tree,  was  read. 

On  Thursday,  Much  20,  Mr.  Marshall's  p^jer  on  the  lasnis 
Cinnamomuin  was  continued.  He  tocA  a  review  of  the  descriptioD» 
of  <his  plant  given  by  preceding  liotanical  writers,  and  pointed  oat 
numerous  mistakes  into  which  they  bad  all  faUcn,  ftom  not  betng 
aware  of  the  meaning  of  the  difihreot  naroea  given  to  the  plant  and 
its  varieties  by  the  natives  of  Ceykoi.  linneua  ga^v.  to  ois  launis 
cassia  the  properties  of  the  laurus  clnnamomum ;  and  Thunberg, 
the  last  botanist  who  describes  this  tree,  does  not  correct  the  errors 
of  hb  predecessors,  and  probably  was  not  aware  of  their  existence. 
The  cinnamon-tree  is  cultivated  io  four  diflerent  places  in  Ceylon, 
and  it  grows  wild  abundantly  in  the  jungtea.  The  cinnamon  ob- 
tained from  the  cultivated  places  amounts  to  rather  more  than  200O 
bales,  and  that  collected  in  tbe  jungles  is  about  an  equal  quantity. 
What  is  called  cassia  is  the  receptacle  and  unripe  seeds  of  the 
Iwiriis  cinnam<HQum. 

LIKNAAN  SOCIBTV. 
On  Tuesday,  March  4,  a  paper  was  read,  communicated  by  Dr. 
lieach,  from  the  manuscripts  of  the  late  Col.  Montague,  descrituBg 
a  new  genus  of  vermes  distinguished  by  the  name  of  amphiro,  five 
British  species  were  described.  They  are  all  inhabitants  of  the  sea, 
distinguished  by  long  tentaculffi,  organs  of  respiration,  and  sub- 
'  stances  which  answer  the  purposes  of  feet. 

At  the  same  meeting,  a  paper  by  T.  A.  Knight,  Esq.  was  read, 
cotitaining  a  vindication  of  his  hypotbeab  respecting  the.eause  wby 
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the  radicles  of  plant)  vegetHte  downwards,  and  the  stemi  upward^ 
against  tbe  attack  made  upon  it  by  the  Rev.  Patrick  Keith  in  the 
last  volume  of  the  Transsctiona  of  the  LiDneeaD  Society.  Mr. 
Koight  admits  that,  if  his  hypothesis  had  been  supported  odW  in 
the  way  in  which  it  has  been  reprewnted  by  Mr.  Kevtb,  the  reluta- 
tion  of  it  would  have  been  very  easy :  but  Mr.  Keith,  he  affirms, 
has  omitted  the  principal  argumests  which  he  had  advanced  in 
support  of  it.  This  he  admits  was  owing  to  a  defect  of  memory  oa 
tfie  port  of  Mr.  Kerth.  But  he  coBceives  thst  every  person  who 
tikes  upon  htmself  to  ccntrDvert  the  stMements  of  aootner  ou?ht  in 
honour  lo  be  in  a  state  to  represent  these  sfstnnents  feirly,  and  that 
be  is  responsible  for  the  accuracy  of  the  representation  which  he 
gives  of  the  Ofnnion  of  another,  y 

Mr.  Knight  then  proceeded  to.  give  his  arguments  in  favonr  of 
the  hypothesis  which  he  advanced,  and  showed  the  onissions  of 
which  Mr.  Kehh  had  he«D  gaAty.  He  next  adverted  no  the  ftcts 
which  Mr.  Kciih  has  bniu^  fbnrari  in  oppssitiOR  to  Mr.  KdiitM*! 
hypothesis,  and  gave  an  etphnatiMi  df  them.  He  «OBc]uded  kla 
-paper  by  aonu  ohKrvationi  on  M*.  Keith's  own  hypOAerii,  mrfim^ 
which  he  considered  as  aasMisftcMry  and  umneaniiig. 

Oa  l^iesday^  March  Mf,  a  paper  by  Sn-  Am^  £dward  Smivh, 
Fr.  L.  S.  was  read*  elacidatiBg  some  «bs<Mrilie8  ia  die  genus  tar- 
dilium.  The  author  sfaovB  tliat  the  ^lecics  sputaBi  and  officinale 
Iwe  been  frequently  coofonnded  by  preceding  bmaaist^.  Ht  points 
out  the  distinctioo,  and  «rp]ffins  the  proper  rrfncneeB. 

At  the  same  Minting  was  read  «  descriptfOH,  by  Dir.  Iiemh>  of 
tht  Wapiti  deer,  a  spencs  of  annMl  from  tbe  banks  of  the  Mis- 
souri, four  of  which,  brought  from  America  by  Ht,  l^ylw,  am  at 
present  exhibitlag  ia  the  Keg's  Mem,  tiHidon.  The  animri  is 
£^t)e,  docile,  and  elegant.  It  is  said  to  be  domesticated  ia 
America  by  the  natives.  Mr.  Taylor  is  of  oiHnioa  that  H  HMght  be 
lued  whh  advtmtage  in  this  country  n  niny  eases  as  «  Babstitule 
fer  bones. 

At  the  same  imietnig  a  kttn  fcem  Sir  Jc4ib  Janrieson  to  Hfr. 
Madc^  was  read,  giving  an  aoMStft  «f  a  slrikiag  peooBarily  in  the 
omidionnKhus  poradmus  «f  I4ew  H<AlaBd.  Sir  John  JtHiieson, 
who  is  at  present  in  New  Holland,  shot  one  of  these  aiusiah 
with  EHmU  shot,  and  his  GvnseCT  went  nd  picked  op  the 
wounded  anidial.  it  ran  -one  of  its  spars  into  his  l»ad.  fn  a 
sltort  time  his  arm  swatted,  his  jaw  became  clenched,  and  he  exhi- 
bited M.  tbe  sympMns  of.persons  bitten  by  venomaua  aaqpeats. 
The  symptoms  yielded  to  the.  external  application  of  oil  and  the 
fmema)  of  ammonia ;  bot  the  man  snflered  acute  pini,  and  had 
not  recovered  the  use  of  his  arm  in  a  taooth.  On  examining  the 
spur,  it  was  found  to  be  hollow ;  and  on  pressing  it  a  ottantity  of 
veoom  waa  squirted  out.  For  triiat  paqvae  the  anhml  is«upf:flied 
with  this  venom  does  not  appCMt,  thvigb  prehaUy  it  ia  tp  in»aA. 
wd.dMroy  its  prey. 
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Article  VIII. 


I.    Lectures. 
Dr.  MerrimBD  and  Dr.  Ley  will  recommence  their  lectures  on 
Midwifery,  and  the  Diseases  of  Women  and  Children,  on  Monday, 
April  21,  at  the  Middlesex  Hospital. 

II.  New  Method  of  taking  the  Specific  Gravity  of  Gases. 

(To  Dr.  TliomMn,) 
SIR. 
Having  often  been  disappointed  in  procuring  that  degree  of  ex- 
liaustion  in  a  globe  which  is  necessary  for  the  weighing  of  different 
gases,  a  point  of  no  Inconsiderable  moment  with  the  practical 
chemist,  m  considering  the  subject,  the  following  appeared  to  me 
an  easy  und  expeditious  method  of  forming  (in  my  opinion)  a  most 
perfect  vacuum,  without  that  liability  of  failure  which  is  attendant 
upon  the  use  of  the  air-pump,  where  you  can  seldom  procure  B 
sufBcient  degree  of  exhaustion  for  so  delicate  an  experiment. 

The  apparatus  consists  of  a  glass  globe,  a  (Plate  LXVI.,  Fig.  3), 
mounted  with  an  iron  stop-cock,  I,  which  by  means  of  a  screw  is    . 
able  to  be  fixed  to  the  iron  tube,  c,  also  furnished  with  a  stop-cock, 
d,  at  its  upper  end,  which  tube  should  be  32  inches  long ;  e  is  a 
small  glass  funnel. 

Having  placed  the  apparatas  in  the  position,  fig.  3,  with  the  glass 
globe  screwed  to  the  tube,  open  the  stop-cocks,  and  by  means  of 
the  glass  funnel,  e,  fill  the  globe  and  tube  with  quicksilver,  remove 
the  funnel,  and  turn  the  cocks.  It  may  now  be  turned  with  the 
globe  uppermost  (Fig.  4] ;  and  if  the  mouth,  d,  be  introduced  under 
me  Bur^ce  of  quicksilver  in  a  proper  vessel,  and  the  stop-cocks 
'  opened,  the  quicksilver  will  descend,  leaving  the  globe  and  part  of 
the  tube  in  a  state  of  most  perfect  exhaustion ;  by  fiastening  the 
cock,  li,  it  may  be  removed  from  the  tube  for  use. 

should  the  above  possess  sufficient  novelty  and  utility  to  merit  a 
place  in  your  jinnatsf  you  will  oblige  me  by  its  insertion. 
.,    I  am.  Sir,  yours  truly, 

Banut,  sa.  9,  181T.  ,  ThOHAS  S.  BoOTH. 

III.  Further  fmprovement  in  Brooke's  Blow-pipe.    By  Dr.  Clarke. 

(To  Dr.  ThomBon.) 

SIR, 

Dr.  Wollaston  having  suggested  the  expediency  of  increasing  the 

number  of  the  tubes,  rat)ier  than  the  diameter,  for  the  jet  of  the 

gaseous  blow-pipe,  I  have,  in  coDsequence,  adopted  a  plan  for 


.:?:!.«  Google 
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the  ipaauge  of  the  gas,  where  a  great  degree  of  heat  is  requisite^ 
that  will  not  expose  the  operator  to  any  chance  of  explosion ;  usiog, 
at  the  same  time.  Professor  CummiDg's  safety  oylinder  coDtaiDiog 
oil.  It  is  this :  let  A  B  represent  a  fitgot  of  capillary  brass  tubes, 
with  the  smallest  possible  diameters,  all  communicatiDg  with  one 
lube  at  C  whose  diameter,  at  the  least,  should  equal  -^  of  im  inch, 

Taffil  at  capillary  ti 


and  the  whole  being  on  the  outside  of  the  stop-cock,  D,  of  the  jet, 
it  will  be  evident  that,  if  the  gas  in  the  tube  C  be  exploded,  there 
will  only  be  a  partial  detonation,  extendiflg  its  eSects  only  as  far 
asB. 

Edward  Danibl  Clarkk, 

rV.  Canvas  Tithes  for  conveying  Heater, 
(To  Dr.  ThoiDBoa.) 
SIR,  Glaigim,   Jan.  ISIT, 

Some  time  ago  one  of  your  correspondents  gave  much  credit  to 
the  French  nation  for  superior  ingenuity,  in  exemplification  of 
which  he  jives  thetn  the  sole  merit  of  inventing  and  using  canvas 
tubes  for  conveying  water.  That  these  tubes  may  have  been  used 
by  the  French,  cannot  he  denied ;  though  I  must  be  allowed  to  say 
that  they  are  seldom  either  deficient,  or  very  just,  in  making  such 
claims ;  but  at  what  period  these  tubes  were  used  in  France,  your 
Correspondent  has  not  stated.  About  ISOO.or  1801,  I  proposed  tO 
Mr.  John  Wood,  ship-builder,  Port  Glasgow,  the  application  of 
these  tubes  as  the  best  mode  of  obviating  the  difficulties  experienced 
by  seamen  in  supplying  themselves  with  water  on  foreign,  difficult 
coasts.  Mr.  Wood  said  that  he  had  for  many  years  used  them  for 
filling  from  the  adjacent  harbour  holds  of  vessels  under  repair.  As 
these  canvas  tubes  appear  to  be  but  partially  known,  permit  me 
shortly  to  state  the  plan.  Let  vessels  be  provided  with  pipes  of 
necessary  length,  and  of  about  two  iochee  diameter,  made  of 
canvas,  wiiliout  any  paint,  and  with  a  smalt  portable  tin  or  copper 
pump,  24.  or  3  inches  in  diameter,  and  about  eight  or  nine  inches 
in  length  of  stroke.  By  this  simple  apparatus  water  may  be  easily 
and  expeditiously  conveyed  to  their  boats  without  landing  casks,  &c.; 
also  casks  in  the  vessel's  hold  may  be  filled  from  the  boat  without 
altering  the  stewage;  thereby  saving  much  tear  and  wear,  besides 
much  dangerous,  and  ut  times  unsuccessful,  labour.  From  the 
lightness,,  cheapness,  facility  of  construction,  and  durability,  of 
these  tubes,  may  they  not  be  successfully  applied  to  the  ventilation 
of  coal-mines,  as  well  as  to  various  other  useful  purposes?  After 
such  celebrated  men  have  been  labouring  towards  improvement  in 
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the  ventiUHoR  of  niata,  it  is  witb  gcrat  ^ffidtnee  that  I  veatqiv  to 
i»y  bf fur*  yon  llw  eutlisn  of  •  plan  that  bu  for  sooie  tmt  aceufitd 
my  thoughts.    l«t  miei  of  twbei  (PI.  LXV.  Fig.  &>,  «ach  extwicU 
i^  froo)  ofl«  kisdny  to  aiKKber,  and  with  one  end  sh^ied  like  a 
JiwMl*  sa  H  to  nK«ive  the  ^all  esd  of  the  foUomng  tube,  moA 
at  thv  stmu  tune  admit  4  curreDt  of  air  boia  vkbout,  be  fixed 
along  the  roofs  of  the  differeot  lateral  workings,  and  all  nia  into  R 
main  tube  that  shall  aataad  ftom  the  lowest  dip  to  the  upcast   pit, 
and  be  there  connected  with  a  cylinder  or  pump  wrought  by  some 
of  the  working  gears.    Here  let  one  orjnore  gasometers,  similar  to 
those  for  the  gas-lights,  be  constructed,  having  a  safety  valve,  god- 
nected  with  an  upright  or  vertical  tube,  running  up  ttie  shaft  into 
open  dav.    fVooi  these  gasonaeten  let  a  small  tube  be  canied  aloii^ 
one  of  the  safe  headvays  used  hy  the  minen  donp  alonr  the  bottom, 
or  its  angle,  where  there  is  the  best  security  fiow  accidents.     From 
tbis  tube  let  small  lateral  tubes,  either  fixed  or  flexible,  eacli  Air- 
nished  with  a  stop-cock,  run  off  opposite  to  each  place  of  work. 
Jets,  with  cocks,  may  also  be  fixed  wherever  they  may  be  required. 
By  now  setting  the  pump  a  working  the  gasometers  will  fill  with  the 
carbureted  hydrogen  collected  from  the  workings  through  which  the 
lateral  tubes  extend,  and  then  the  gas  acting  on  the  safety  valve 
vUl  aiaks  iti  e$cape  up  the  upright  pipe  lo  the  surface,  tutiil  the 
Ipioe  becomes  clear  from  the  gas,  when  there  couM  be  no  risli  in 
flowing  Same  to  be  applied  to  each  of  the  jeta  and  tubes,  fn-  the 
purpose  of  supplying  the  miners  with  abundaace  of  cheerful  light 
10  their  dreary  abodes.     Suqh,  Sir,  ia  an  attempt  to  verify  the  pror 
verb  of  tuniiag  out  greatest  bane  to  our  greatest  beoe^  by  coo- 
verting  the  scenes  of  catastrophe,  so  prevalent  of  late,  into  Bceoes 
of  illuminatioB.     Person?  better  acquainted  with  mines,  and  their 
localities,  wiAl  no  doubt  bo  able  to  suggest  many  improvements.     It 
may  be  objected  that,  though  the  pipes  may  succeed  in  clearing  the 
workings  from  accumulated  carbureted  hydrogen,  still  danger  may 
occur  from  blowers,  or  unforeseen  vacuities,  or  t^ste^  ia  the  strata. 
To  prevent  this  I  would  propose  that  a  safety  lantern  be  screwed  upon 
each  jet :  and  if  miy  lantern  proposed  he  thought  too  expensive,  I 
will  ia  my  next  propose  a  siai}>ler  and  much  cheaper  plan  of  safely 
laotetD. 

I  remvD,  Sir,  most  respectfully. 

Your  most  obedient  servant, 

Hdqb  Wallack. 

Y.  On  HamtilaPs  softening  tht  Rocks  of  the  Alps  ly  Vmegar. 
By  Col.  Beanfoy. 

Historians  say  that  Hanoibal  l^  fir«  and  vinegar  softened  the 
Alpine  rocks,  and  made  a  passage  for  his  army  into  Italy.  May 
not  this  apparently  strange  assertion  be  thus  explained  :— 

By  means  of  wood  to  make  fires  he  supplied  his  pioneei?  who 
were  cutting  the  road  through  the  rocks  with  water,  by  melting  tho 
ice  and  mow,  tg  sMiafy  the  exc^ve  tbirs;t  produced  by  the  copioiu 
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penpiratioa  ia  those  elevated  region*  where  the  air  is  go  atteniuted 
and  dry,  and  he  cauied  viaegsr  to  be  mixed  with  the  water  atoi^ 
•ffectuaUy  to  satisfy  the  thirst. 

VI.   Chemical  Nomenclature. 

(To  Dr,  ThoBMn.) 
■    SIR, 

Chemical  students  are  much  embanassed  by  the  abaodance  of 
synonyma.  It  is,  on  that  account,  very  desirable  that  there  sheuU 
be  a  uniformity  at  least  in  authors  of  the  same  period;  btit  this  b 
far  from  being  practised.  I  am  of  opinion  that  this  diversity  of 
chemical  names  is  to  be  ascribed  chiefly  to  the  want  of  distinct 
rules  for  their  formation,  agreeaUy  tu  the  established  analogies  of 
our  language.  Why,  may  I  ask,  are  not  yttria  and  barytes  spelled* 
as  reoommeikded  by  Young — ittria  and  baritct?  Snne  authors 
write  bariia,  silica,  alumina,  &c.  Now  for  what  rcKton  are  thest 
preferable  to  silea,  alumine,  &c.?  I  know  no  one  so  capable  of 
'  aosweriBg  and  deciding  these  points  a>  the  Editor  of  thccJnna^ 
He  will  much  oblige  a  constant  reader  by  his  reply ;  and  more  pair 
ticularly  so,  if  he  will  have  the  goodneis  to  translate  the  following 
French  names  into  the  laogu^e  of  the  two  theories  according  to 
which  they  are  given ; — 1.  Aade  natnatique  orig^n^.  (Why  is  not 
oxide  spelled  with  y  as  well  as  oxygen  i )  2.  Actde  muriatigve  wr- 
axigfy^.  S.  jiciiie  mari^que  kyper-oxig6ad ;  or  thlore,  acidt 
c&ioreux,  or  oxide  de  chhre,  and  acide  chwriqiie. 

Z. 


I  am  afraid  it  would  be  difficult  by  any  rules  to  secure  a  regular 
chemical  nomenclature ;  because  the  contrivers  of  the  rules  would 
have  DO  means  of  enforcing  the  observance  of  tliein.  Perhaps 
there  u  no  great  injury  sustained  by  chemistry  by  the  great  number 
of  new  names  that  have  been  of  late  pioposed.    They  give  be- 

finneis,  ui  the  mean  tiiae,  a  little  trouble ;  but  the  bad  ones  grar 
aally  fall  into  disuse,  wbtle  the  good  ones  only  are  uhtmately  re- 
tained.— When  Ibreigo  w<u'ds  are  introduced  into  the  English  lan- 
guage, it  has  been  generally  the  practice  to  retain  tlie  mode  oS 
tpalUng  enployed  in  the  language  from  wluch  the  word  is  borrowed, 
litis  is  my  retsoa  for  writing  yifria  and  barytes  instead  of  iitria 
and  hariieat  which  wewld  hiiTe  the  tUaadvantage  of  kecpug  out  ti 
view  the  atynotagy,  without  being  neve  canfonnable  to  the  mlet 
id  our  language  than  the  original  words.— Oxide  is  a  contracticMt  of 
the  two  Greek  words  t>{u;  and  sth;.  It  might  be  wtitten  oxcide,  bat 
it  could  tcareely,  with  propriety,  be  converted  into  oxyde,  a>  some, 
bowever,  have  done.  We  know  three  compounds  of  chlorine  and 
oxygen.  Chlorine  is  the  oxymuriatic  and,  or  aeid  muriatiqtta 
oxygtfn^t  of  former  cbemiats.  The  compounds  of  chlorine  aii4 
oxygen  I  call — 

Ir  Protoxide  of  chlorine  j  the  encblorine  of  Davy. 
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2.  Deutoxide  of  chlorine ;  the  more  recently  discovered  gas  of 
Pavy,  to  which  he  gave  no  name. 

3.  Chloric  acid  ;  the  hyper-oxymuriatic.acid  of  former  chemists. 
I  am  not  aware  of  the  terms  acide  muriatique  sur-osyg^n^,  or 

dilorous  oxide,  having  been  employed  by  chemists.  A  discussion 
on  nomenclature  would  occupy  too  much  room  for  this  place ;  but 
I  would  recommend  Mr.  Chenevix's  very  judicious  essay  to  the 
attention  of  my  correspondeot.  In  the  new  edition  of  my  System 
of  Chemistry  I  shall  be  at  some  pains  lo  give  all  the  synonymes, 
while  I  adopt  the  t«ms  that  strike  me  as  most  systematic — T. 

VII,  Oa  the  Mode  of  detecting  Lime  in  Sugar  of  Lead, 

(To  Dr.  ThamBOD.) 
SIR, 
As  it  is  an  object  of  some  importance  to  the  consumers  of  sugar 
of  lead  to  be  enabled  to  ascertain  the  state  of  its  puiity  ;  and  as  die 
sugar  of  lead  of  commerce  is  frequently  known  to  be  adulterated 
with  acetate  of  lime ;  1  should  be  glad  to  know  by  what  means  this  ' 
adulteration  can  be  detected. 

Dr.  Henry,  in  the  last  edition  of  his  Chemistry,*  directs  us  to 
add  to  a  dilute  solution  (of  the  acetate  of  lead)  oxalic  acid ;  but  does 
not  this  acid  precipitate  both  the  lime  and  oxide  of  lead,  even  when 
the  solution  is  extremely  diluted  ?  -^  gr.  of  sugar  of  lead  dissoii'ed 
in  1  oz.  of  distilled  water  has,  in  some  experiments  made  by  me, 
at&rded  a  precipitate  which,  if  I  am  not  very  much  deceived,  was 
all  oxalate  of  lead. 

I  am,  Sir,  your  obedient  servant, 

A  Constant  Rbadbr. 


The  most  accurate  way  of  analyzing  sugar  of  lead  mixed  with 
acetate  of  lime  is  the  following : — Dissolve  100  grains  of  it  in  pure 
water  whicb  has  been  recently  boiled:  or,  if  common  water  be  . 
used,  redissolve  the  precipitate  that  forms  during  the  solution,  by 
adding  a  drop  or  two  of  nitric  acid.  Through  this  solution  pass  a 
current  of  sulphureted  hydrogen  gas,  obtained  by  dissolving  sul- 
Ithuret  of  iron  in  sulphuric  acid,  or  sulphuret  of  antimony  in  mu- 
riatic acid,  till  the  whole  of  the  lead  is  precipitated  in  the  sute  of  a 
■ulphuret.  Then  filter  the  solution,  and  pour  into  it  carbonate  of 
potash  or  soda.  If  a  precipitate  fell,  it  may  be  presumed  to  be 
carbonate  of  lime.'  This  precipitate  must  be  washed  and  dried. 
Every  100  parts  of  it  indicate  the  presence  of  156-8  grains  of  ace- 
tate of  lime  in  the  sugar  of  lead. 

There  is  another  method  of  separating  lead  from  lime  in  solution 
in  the  same  acid,  which  is  still  easier  of  execution,  and  whicb, 
therefore,  I  may  mention  here : — ^Tartaric  acid  precipitates  lead,  but 
it  does  not  throw  down  lime  immediately,  provided  the  solution  be 

•  Serentb  edilion,  toI,  ii.  p.  478. 

,  ,    ., ,  C;«o;;|c     _ 
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□ot  too  much  concentrated.  Into  a  dilated  solution  oF  sugar  of 
lead  (completely  dissolved  by  means  of  nitric  acid)  drop  tartaric 
acid  as  loDg  aa  any  precipitate  falls.  Then  filter  the  solution,  and 
set  it  aside.  In  24  hours  the  tartrate  of  time  (if  any  be  present) 
will  be  deposited  in  minute  crystals. — Nitrate  of  lime  enables  ns  to 
separate  oxalic  acid  from  tartaric.  Dissolve  the  mised  acid  in 
water,  and  pour  nitrate  of  lime  into  the  dilute  solution.  The 
oxalate  of  lime  falls;  but  (be  tartrate  remains  in  solution. — >T. 

Vin.  Query  respecting  Stains  of  the  weaker  Acids. 

(To  Dr.  Thomgon.) 
SIR,  BedfoTd-upuTe,  XanA  10,  I61T. 

I  shall  feel  myself  much  obliged  by  you,  or  any  of  your  corres- 
pondents, favouring  me,  through  the  medium  of  the  Annals,  with 
a  ready  method  of  destroying  the  stains  made  by  the  less  caustic 
acids,  as  those  of  citric,  oxalic,  &c.  It  has  been  sometimes  asserted 
that  an  alkali  will  destroy  them ;  but  I  have  ineffectually  tried  that 
method;  and,  I  imagine,  should  any  method  be  discovered,  it 
would  be  found  extremely  useful. 

With  regard  to  your  information  respecting  diabetic  urine,  I  feet 
myself  extremely  obliged  to  you  as  far  as  it  concerns  the  Annales  de 
Chimie  ;  but  not  having  devoted  much  time  to  the  study  of  foreiga 
languages,  your  information  would  be  more  acceptable  in  the  Cng- 
lish,  Latin,  or  French,  rather  than  in  the  Swedish,  German,  or 
other  languages. 

I  am.  Sir,  with  the  most  profound  respect. 

Your  obliged  humble  servant, 

T.  L. 
IX.  Query  respecting  Artificial  Camphor. 

(To  Dr.  TboDioo.) 
DEAR  SIR, 
If  you  will  have  the  kindness,  by  means  of  your  Armols,  to  state 
the  process  of  preparing  artificial  camphor,  you  will  much  oblige, " 
Yours  truly, 

Xanh\%,  I81T.     .  J.   MoRSON. 


For  a  description  and  history  of  the  mode  of  making  artificial 
camphor,  I  refer  my  correspondent  lo  my  System  of  Chemistry, 
fourSi  e<Ution,  vol.  v.  p.  ^A. — T. 

X.  Chemical  Composition  of  Minerals. 
I  have  considered  the  ingenious  letters  of  An  Eleclro-Chemical 
Theorist  with  some  attention,  and  agree  with  him  that  his  mode  of 
calculation  is  necessary  for  bringing  the  analysis  of  minerals  under 
the  pale  of  the  atomic  theory.  The  theory  of  Berzelius  is'diSerent, 
and  indeed  is  nothing  else  than  the  reduction  of  all  analyses  under 
bis  'grand  chemical  canon,  that  the  oocygen  in!  acids  is  always  a 
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mutttpfe  by  a  tvfwie  imm&er  of  the  <un/gen  in  the  bases.  This  is  the 
bed  of  Procruftes,  od  which  he  places  every  diemical  andyus; 
mnd  bjr  the  applkadon  of  the  requisite  degree  of  stretchiMg  or 
lopping  off  he  bringB  eveiy  one  to  the  proper  dimensiout.  Ai 
ncitfaer  the  nitrites  nor  the  phoqtbates  can  be  reduced  uader  this 
canon,  it  is  obvious  that  it  cmnot  with  ptopriety  be  made  the  foan- 
dition  of  a  chemical  theory  »o  important  as  the  coostitution  of  tbc 
mineral  kingdoD. 

I  have  lately  made  some  modiGcatioos  in  the  atomic  theory, 
which  have  removed  most  of  the  anomalies  ander  whick  itfbrmerly 
laboured.  These  will  appear  when  the  new  edition  of  my  System 
of  Chemistry,  at  present  in  the  press,  is  published.  But  I  may 
atate  here,  for  the  satisfaction  of  my  correspondent,  the  mode  ot 
calculation  which  I  am  in  the  habit  of  following.  I  consider  the 
wei^  of  an  atom  of  the  dtlfcrent  ingredients  is  the  mtnenl  king- 
dom to  be  as  follows  :— 

Klica     2-000 

Alumina 2*125 

Magnesia .' 3*500 

Glucina     3-250 

lime 3-625 

Soda i 4-000 

Protoxide  of  nickel 4*375 

Protoxide  of  iron 4-500 

Protoxide  of  manganese   4-500 

Phosphoric  acid    . . . ; 4*500 

Yttria    5-000 

Potash   C-000 

SiroDtiao   €-500 

Protoxide  of  cerium 6*750 

Barytes 9*75  &c. 

Procure  a  logarithmic  scale  similar  to  Sir.  Wolkiston's  scale  <A 
equivalents,  and  write  the  names  of  the  dlSerent  mineral  substances 
opposite  to  the  numbers,  denoting  the  weight  of  an  atom  of  each. 
When  the  analysis  of  a  mineral  is  to  be  examined,  bring  the  quao- 
tity  of  one  of  the  ingredients,  as  the  silica,  upon'the  slide  opposite 
to  the  weight  of  an  atom  of  silica  on  the  rule,  then  the  numbers 
opposite  to  the  quMititiesof  the  other  ingredients  on  thc'sUde  will 
stand  opposite  to  the  weights  of  the  atoms  of  each  or  of  aome 
multiple  of  that  weight,  supposing  the  mineral  to  he  a  chetaical 
compound,  and  to  be  accurately  analyzed.  Thus  the  number  of 
atoms  of  each  constituent  is  easily  obtained ;  after  which  our  che- 
mical knowledge  of  the  way  in  which  the  constituents  combine  in 
other  cases  will  enable  us  to  state  the  constitution  of  the  mineral 
with  sufficient  accuracy. 

With  respect  lo  the  chemical  analysis  of  a  mineral,  it  is  not  saffi- 
cient  that  the  analyst  be  a  correct  chemist ;  he  must  likewise  be  a 
skilful  mineralogist ;  or  the  specimen  examined  must  be  put  into 
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hU  hatkd  by  a  sIcilTdl  mineralogUt,  and  caiefally  letected  tor  Ibe 
purpose,  otherwise  Iktle  confidence  can  be  put  in  the  result,  beciuae 
tke  Biiaeral  exuniaed  may  be  either  wrong  named  or  impure. 
H«iieie  it  ia  in^rtaot  tlmt  every  analysts  should  be  preceded  by  * 
mineralogical  description  of  the  specimen  subjected  to  analysis. 
Were  it  not  that  it  would  have  an  invidious  appearance,  I  couhl 
easily  exhibit  apedtnens  of  very  faulty  analyses  by  fintTiatc  cbesuits 
from  inattention  to  the  purity  of  their  specimens. 

XI,  On  Be£s'  Combs. 

(To  Dr.  Thomioa.) 
DEAR  SIR, 

When  writing  ,tD  you.  a  short  time  since  on  bees' combs,  &c.  I 
forgot  to  mention  the  manner  in  which  1  succeeded  in  paninj;  the 
combs  Into  the  separate  cell-like  appearance.  If  a  piece  of  virgii) 
comb  be  put  into  water  just  below  boiling,  it  will  be  seen  gradually 
to  melt  down  and  spread  itself  on  the  surface  of  the  water,  without 
leaving  any  insoluble  residue ;  but  if  a  piece  of  old  comb  that  ap- 
pears black,  and  has  had  brood  in  it,  be  put  into  water,  the  cult 
will  gradually  crack,  and  may  then  be  easily  separated  into  distinct 
pieces ;  the  theory  of  which  is  this,  not  that  the  cells  were,  or  even 
are,  separate;  but,  as  1  said  before,  after  the  young  brood  has  left 
the  cell,  the  skin  with  which  it  was  enveloped,  and  whieh  lines  the 
entire  inside,  instead  of  being  taken  out  by  the  old  bees,  is  stuck 
up  to  the  sides.  Therefore,  when  the  coiAb  is  put  into  hot  water, 
the  wax  of  which  the  cells  were  first  composed  is  melted,  and  the 
skinny  linings  are  separated  into  distinct  pieces,  which  to  a  casual 
observer  would  appear  as  though  the  cells  were  absolutely  made 
distinct,  but  which  is  not  the  case,  as  we  see  by  the  virgin  comb 
dissolving  without  any  residue  or  skin-like  substance. 

1  remain.  Sir,  yours  respectfully, 

Waddon,  Nov.  19,1816.  R.  W.  BaRCBARD. 

XII.  ItUrodiiCtion  of  Vaccine  Lymph  into  America, 

Reader  Id  Cteme  the  tbiof*  that  are  Cwtar'i. 

(To  Dr.  TTiomson.) 

SIB, 
With  much  surprise  I  haw  seen  it  staled  in  Mr.  Pettigrew's 
Memoirs  of  the  Ufe  and  Writings  of  the  late  Dr.  Lettaom  thai.- 
'•  the  vaccine  lymph  was  first  sent  by  him  across  the  Atlantic,  and 
consigned  to  the  fostering  care  of  Dr.  Waterhouse,  Professor  of 
the  Theory  and  Practice  of  Medicine  in  the  University  of  Cam- 
bridge, Massachusetts;  and  that  from  him  it  was  spread  through 
the  United  States."  But  this  is  not  true.  Vaccine  lymph  had 
been  previously  sent  by  Dr.  George  Pearson  to  Dr.  John  Chichester, 
now  a  resident  physician  at  Bath,  but  at  that  time  in  very  extensive 
practice  at  Charleston,  in  South  Carolina.  An  opportuiuty  soon 
Q&red  for  the  einploymcDt  of  it,  of  which  Dr.  C.  availed  himself; 
-  and  the  particulars  may  be  seen  by  a  reference  to  Mr,  Tilloeh's 
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Phil.  Mag.  vol.  xvi.  p.  252,  where  all  the  particulars  are  stated  by 
Dr.  Rhodes,  who  witnessed  the  insertion  of  the  matter,  and  the 
process  of  the  vaccine  disease  throughout  its  whole  course.  The 
subject  was  afterwards  tested  with  variolous  matter,  add  the  consti- 
tution found  proof  against  its  efiects. 

Your  friend  and  constant  reader, 

XMdM,  JTarcA  13,  ISIT.  G< 


Article  IX. 

New  Patents. 

John  Hag  DB,  of  Great  Pearl-street,  Spita1Geld«  ;  for  improve- 
meats  in  the  method  of  expelling  the  molasses  or  syrup  from  sugars. 
July  27,  1«I6. 

Rob BRT  Salmon,  surreyor,  Woburn,  Bedfordshire;  forfurtlier 
improvements  ia  the  construction  of  machines  for  making  hay. 
July  27, 1816.' 

John  Pools,  of  Sheffield,  victualler ;  for  brass  and  copper 
plating,  or  plating  iron  or  steel  with  brass  or  copper,  both  plain  and 
ornamental,  and  working  the  same  into  plates,  bars,  or  other 
articles.    Aug.  3,  1616. 

John  Chalklbn,  of  Tower-street,  Seven  Dials,  London;  for 
improvements  in  or  on  valve  water-closets.    Aug.  ^,  1816. 

William  Hknry,  of  Manchester,  Doctor  of  Physic;  for  im- 
provements in  the  manufacture  of  sulphate  of  magnesia,  commonly 
called  Epsom  Salts.     Aug.  H,  1816. 

John  Dayman,  of  Tiverton,  gentleman ;  for  a  method  of* 
covering  or  coating  iron,  steel,  and  other  metals,  or  mixtures  of 
metals  with  tin,  lead,  copper,  brass,  or  other  metals,  or  mixtures  of 
metals.     Aug.  3,  1816. 


Article   X. 
Saentific  Books  in  hand,  or  in  the  Press. 

Mr,  Brown,  of  St.  Germains,  Cornwall,  is  preparing  for  the  press 
an  agricultural  work  on  the  irrigation  of  land,  wliicn  he  will  treat  ofia 
a  penectlv  novel  manner. 

Sir  WiUiam  Adams  is  about  to  publish  A  Practical  Inquiry  into  the 
Causes  of  the  frequent  Failure  of  the  Operations  of  extracting  and 
depreasing  the  Cataract,  affd  the  Description  of  a  new  and  improved 
Series  of  Operations,  by  the  Practice  of  which  most  of  these  Causes 
of  Fulure  may  be  avoided. 

Mr.  Mill's  long  expected  History  of  British  India  is  now  in  the  press, 
and  will  be  published  in  three  4to.  volumes. 

Dr.  Spurzheim*B  new  work,  entitled,  Observations  on  the  deranged 
Manifestations  of  the  Mind,  or  Insanitv,  is  m  the  press. 

Mr.  James  Sowerhy  is  preparing  a  Midland  Flora,  comprising  the 
indigenous  plants  of  the  more  central  counties. 
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METEOROLOGICAL   TABLE. 


BAnOMBTBR. 

TBERKOMnUt. 

H  rr    nt 

181T. 

Wind. 

Mai. 

MiD. 

Med. 

Max. 

MiD. 

Med. 

/^V 

RalD. 

2d  Mo, 

Feb.  8 

N  W 

30-27 

30-21 

30-240 

50 

43 

46-5 

60 

1 

c 

9 

N  W 

3029 

3010 

30-195 

51 

39 

45-0 

61 

10 

Var. 

30' 10 

29-80 

99-950 

50 

33 

41-5 

77 

11 

Var. 

30-00 

29-38 

29-690 

41 

28 

34-5 

63 

-s* 

12 

N  W 

2977 

29-38 

29-575 

46 

33 

39-5 

•    88 

7 

13 

S    W 

29  45 

29-40 

29-425 

53 

38 

45-5 

60 

14 

s  w 

29-75 

29-43 

29-590 

53 

35 

44-0 

83 

■42 

15 

N  W 

29-66 

29-43 

29545 

50 

35 

42-5 

53 

3 

16 

s  w 

29-90 

29-66 

29-780 

47 

32 

39-5 

79 

• 

17 

s  w 

30-02 

29-90 

29-960 

55 

45 

50-0 

73 



18 

N  W 

30-09 

30-02 

30-055 

54 

34 

44-0 

3 

IP 

S    W 

30-15 

29-75 

29-950 

46 

38 

42-0 

63 

_ 

20 

S   W 

29-50 

2938 

29-440 

48 

33 

40-5 

63 

6 

21 

s  w 

29-58 

29-36 

29-470 

44 

34 

39-0 

60 

22 

N  W 

99-90 

29-58 

29-740 

47 

33 

400 

65 

23 

w 

29-79 

29-68 

29-735 

49 

39 

44-5 

53 

4 

21 

N  W 

29-95 

29-79 

29-870 

43 

38 

430 

63 

> 

25 

W 

29'69 

29-62 

29-655 

51 

40 

45-5 

62 

-11 

26 

W 

29-81 

29-54 

29-675 

47 

40 

43-5 

70 

■10 

27 

N  W 

29-79 

29-54 

29-665 

50 

39 

44-5 

59 

3 

28 

s  w 

29-76 

29-67 

39-715 

54 

43 

48-5 

62 

3d  Mo. 

Maiehl 

w 

29-68 

29-47 

29-575 

53 

32 

425 

58 

2 

s  w 

29-38 

29-18 

29-280 

49 

35 

420 

60 

14 

3 

s  w 

29- 14 

28-84 

28-990 

50 

36 

43-0 

59 

-50 

0 

4 

N  W 

2924 

29-14 

29190 

45 

30 

37-5 

60 

_ 

5 

w 

29-24 

28-78 

29-010 

47 

34 

40-5 

65 

•25 

6 

w 

29-22 

28-78 

29-000 

43 

28 

35-5 

62 

7 

w 

2910 

28-98 

29-040 

46 

34 

40-0 

63 

— 

8 

N  W 

29-40 

29-10 

29-125 

43 

28 

40-5 

60 

-55 

9 

N  W 

S991 

29-40 

29-655 

45 

*9 

37-0 

61 

— 

28-78 

29-592 

55 

28 

42-06 

64 

2-68 

The  observationa  la  each  Uae  of  the  table  app);  to  a  period  of  tweaty.foiir 
houn,  b^inDiD;  at  9  A.  M.  on  the  daj  Indicsled  in  the  flnt  column.  A  doali 
denote*,  that  the  reialt  ii  UclDded  io  the  oeil  followtns  nbiervalion. 
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wttb  a  little  nilu,  followed.  9.  Colmi  p^  iky,  wlib  the  lighter  DiodiAcatioiui 
t  Nn-Kt  the  cloodi  aihihlttd  a  ipleodid  Kt  of  linti  i  dote  In  tin  horizao  wai  a 
_Iear  Bpsce,  lemoD-cDlcmred  i  above  thii,  erimsoD  lighta,  with  ihadowt  of  gr«y  and 
purple,  in  a  Tarlelif  of  igates,  tireaked,  wtvad,  and  cloitetcd  i  of  those  in  Ibe  E 
■one  were  roM-rcd,  otben  a  teodfr  green  :  awiad}  aigbt  ennied.  10.  FaJr  :  ni»d« 
duty.  11.  Soow,  a.m.  with  b  pile  M  NE  t  in  Ibe  night  a  Motherly  t^e,  with 
T^D.  It,  Shawen.  19.  Mlityi  unallraln:  wiody.  14.  a.  m.  Cim^nUtiM : 
cloomy:  ^r  day,  with  cloudi ;  windy  ni|^f,  wilh  rain.  *  19.  Wind  j  nlcht. 
IS.  Windy :  CWnafu  bentath  linear  Cimu,  ptuaing  !•  CtmOnha,  11.  Qvody  i 
loaie raia laanii^ and  MCBing.  10,  Dripping MlUerral*!  winJy.  19.  a.Bi.  Cain: 
tie  dew  dToptfio^a  cletwoa  thegrawi  kvery  Sue  day  eaiaed,  witk  OmaU,  and 
abfeese:  windy  oicht.  80.  Mnch  wind  at  8  lhi(  eveniig.  SI.  Fleecy  Cmmnii 
beneath  a  hazy  iky,  wilh  the  ligbler  madificaliona:  ioaiciilaliau  »d  AfmW  ful- 
lowed,  with  rain,  sleet, and  mow.  Si.  niir:  ina  and  clondi.  23.  Wiody:  shower 
■t  irigfal.  84.  A  bright  ba^e  at  ean-riie  and  raiMel.  SS.  Pine  day  :  unoe  CAt»- 
(trsfi  auoned  an  arraBgeweDt  not  rery  freqoeat,  of  dito  piled  obliqaely  on  «eh 
other.  80.  ChMnlut,  tapped  with  Orrntrattui  loear  corona.  81.  AfKragale 
Ibroogk  the  night,  rain  before  ntne,  a.D.  i  jVimH,  with  hail,  p.m.:  at  night  laryfe 
Cbri,  itrj  cowpic^n«  by  niooDlighl,  itretdiing  SE  aod  BW.  gS.  Fair,  M«e  a 
light  ahnwer. 

Jiird  ifaiUJt.— I.  Fair;  windy.  S.  A  trace  of  udtr  halo  aboat  atnr,  in  *ome 
CIrTJ,  .which  non  labtldiag  weot  off  wlih  the  wtad  to  BE,  graapiag  Into  fonm 
like  tbe  crown  of  the  Nlmtnu:  Ommtotlnti  aacceeded,  whlti,  p.  n.  gave  place 
aptn  to  Ciirote  olHcnraliDn;  with  a  lonlbetly  gate  and  ittrm^f*  at  night. 
S.  a,ia.  OTercati  i  'p.m.  aleady  raio :  at  lon-Mt  a  hazy  aky,  aid  nnch  Tspour :  m 
highly  rarefied  Cvmuhilraitu  In  Ibe  SE  :  a  hard  gale,  with  rain,  at  Dighl.  4.  Pale 
■ky,*.m,i  after  which  pawing  NimHaad  aliltle  bail:  calm  nigtt.  f.Hoarfroat: 
fair,  wilU  OtmalBf  and  Omu:  creniBg,  very  large  TflmH ;  atoatlng  ilari :  wlitd. 
9.  Wei  morniag :  tbcB  fair,  with  lariooi  clovdi :  ni^  froHj.  1.  Pretty  thick 
ice:  fair  day;  rain  at  night.  8.  Windy:  tnow  ia  Oaket  aboal  1)  in.  diam.i 
aleel  and  rain:  at  noon  lar^e  Camult  in  the  N,  puting  to  CimnlMlrafi,  the  <ky 
abore  them  being  bloe  to  15°  of  the  cyaoonieler  :  aboal  two,  p.ai.,  aindden  ibower 
of  bail  from  a  denw  lofty  JVinhu:  Ihe  hnlla  were  opaqne,  la  the  Ifarm  of  a  cone 
wHh  a  rounded  base  about  i  In.  diam.,  and  cempoied  entirely  of  «lrfaa  Meeting  at 
the  apex  of  the  cone :  we  have  bad  limilar  hail  repenleAy  sf  iMf  :  fmat  (a/tei 
rain)  nt  night.  9.  Hie  ligbter  uodiScatiniw  prcTsiled.  «.  m,  the  Orri  p^tiug  to 
NW:  afterthese  lofty  JVtrnM  fonnediatbcmidslof(rMpiofOMMatel,Ie(titlgfaU  - 
flight  thawen :  the  night  was  clear  frost. 

RESULTS. 
Winda    We*terly. 

Barmaeter;  Greatest  height SO^lacbeat 

Least  SS-T8 

Mean  of  the  period    S9*fi02 

Tbctmometeri  Greatest  height SS" 

Lea.t 39 

Btenoofthe  period tiiM 

If ean  of  the  Hygrometer,  M*  I  itadriercstremescteral  tinea  abool40°. 
Rain ..« 9'88  incbei. 

ne  AaroTB  Boreolia,  which  lias  appeared  seieral  timr»  in  tlie  period,  bw  not 
been  well  )ee(i,  for  want  of  adearaky.  In  thianeighboDrhood.  On  the  Sri  and  Sd 
of  the  preKot  month  there  were  violent  thunderstorm  a  to  the  W  and  B,  the  lalter 
of  which  came  fu  near  to  ui  aiTunbridge,  but  neither  of  tbem  waa  moch  perceifed 
here,  lave  in  the  erident  electric  state  of  die  cloadB  on  the  latter  eieiring. 

Tvrmua,  TAiri  Mtwtk,  84,  1911.  I-  HOWJJtV. 
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Akticlb  I. 

Oifervo/iofu  on  Ike  Ptame  of  a  Caadle,    B7  Mr.  Pomtt. 

(To  Dr.  Thomson.) 

DEAR  Sift, 

JUUCH  valuable  iofonnatioD  has  recently  been  tnveQ  to  the  public 
Rktii^  to  flame.  Sir  H.  Dair,  in  his  Notice  ofExperimeAts,  and 
new  views  respecting  it,  dated  July  21  Ust,  and  published  in  the 
third  number  of  the  Journal  of  Science  and  the  Arts,  has  staled^ 
that  when  a  flame  emits  a  brilliant  light,  it  is  always  owing  to  the 
production  aod  ignition  of  solid  matter,  and  that  in  the  particular 
instance  of  the  combustion  of  a  stream  of  coal  ma  in  the  atmos- 
phere, the  solid  matter  produced  is  charcoal,  originating  in  "  the 
oecomposition  of  a  part  of  the  gas  towards  the  interior  of  the  flame 
where  the  air  is  in  smallest  quantity/and  which,  first  by  its  ignition, 
and  afterwards  by  its  combustion,  increases  in  a  high  de^ee  the  in- 
tensity of  the  light."  By  intercepting  the  flame  of  a  stream  of 
burning  coal  gas  with  a  piece  of  wu-e-gauze,  and  observing  in  what 
ntAtions  it  became  blacliened,  this  distinguished  chemist  has  shown 
that  neithA  the  summit  of  the  flame,  nor  the  lower  part  o#  it, 
where  the  gas  bums  blue,  are  the  portions  in  which  the  charcoal  ia 
ttparated ;  but  that  in  the  intervening  parts  it  is  given  off  in  consi- 
derable quantities.  * 

The  next  important  paper  on  flame  is  that  by  George  Oswald 
Sym,  M.  A.  which  appeared  in  the  number  of  the  Annals  of  Phi- 
tosopky  for  November  last.  This  gentleman,  by  means  of  some 
ingenious  dissections  of  the  flame  of  a  candle  with  a  piece  of  nire- 
gauze,  has  shown  that  the  flame  is  merely  superfieifd,  fbrmiog  an 
elliptical  babble  filled  with  volatile  matter  not  arrived  at  the  inflamed 
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Eurftce;  and  he  has  asserted  Ihat,  were  the  flame  solid,  the  wick 
could  not  be  seen  through  it ;  for  flame,  he  adds,  "  b  an  opake 
substance,  as  any  one  may  satisfy  himself  by  trying  to  read  a  book 
through  the  upper  pait  of  the  flame  of  a  oandle," 

Having  paid  some  attention  to  the  appeaiance  of  the  flame  of  a 
candle,  with  the  advantage  of  a  previms  perusal  of  the  papen  just 
mentioned,  it  appears  to  me  that  my  observations  are  more  precise 
than  those  already  made,  on  one  or  two  points,  and  impart  some 
little  additional  informatioD.  I  consider  it,  therefore,  Tight  to  make 
them  public,  because  every  improvement,  however  i^light,  in  our 
knowledge  of  this  subject,  derives  some  importance  from  the  con- 
nexion which  necessanly  exists  between  such  knowledge  and  the 
means  resoned  to  for  increariog  the  bmeficial  effects  of  flame,  or 
for  preventing  its  destructive  agency. 

The  tirst  observation  which  I  made  on  looking  at  the  flame  of  a 
candle  was,  tliat  the  luminous  portion  of  it  is  surrounded  on  all 
sides  by  a  flame  nearly  invisible.  The  reason  why  it  is  not  easily 
seen  is,  that  the  eye  is  not  in  a  condition  to  observe  the  feeble  light 
emitted  by  this  exterior  flame  while  it  is  under  tke  influence  of  the 
brilliant  light  emitted  from  the  surbce  qf  the  interior  flame ;  but  if 
this  last- mentioned  light  is  diminished  by  >i>y  means,  then  the  ex- 
terior Same  becomes  more  apparent.  Thus  it  is  better  seen  when 
a  candle  bums  with  a  dim  lignt  for  want  of  snuffing ;  still  better 
vrlion  the  flame  of  a  candle  is  in  extensive  contact  with  a  metallic 
surface,  by  which  its  light  is  materially  diminbhed ;  and  best  of  all 
in  thoK  mmes  which  give  very  little  light,  as  in  that  of  spirits  of 
wine.  The  weakly  Inminous  exterior  flame  is  the  part  really  under^ 
going  the  process  of  ciHnbustioo  and  producing  heat ;  and  there 
seeins  reasons  for  believing  that  no  part  of  the  atmospheric  oxygen 
penetrates  beyund  it,  and  that  the  heat  of  other  parts  is  merely  ac- 
quired by  contact  with  it. 

I  find  that,  when  a  piece  of  wire-gauze  pf  about  900  meshes  to 
the  squdte  Inch  is  cut  as  nearly  as  possible  into  the  size  and  shape  of 
the  flame  of  a  candle,  or  rather  of  that  part  of  it  which  rises  above 
a  short  wick,  and  the  central  vihe  is  left  to  descend  about  three- 
fourths  of  an  inch  below  the  rest,  to  represent  a  wick,  so  that  this 
wire  may  be  thrust  down  the  middle  of  tne  true  wick  of  a  candle  to 
support  the  gauze  in  a  perpendicular  position,  it  makes,  whence 
c&ndle  is  lighted,  a  vertical  section  of  the  flame ;  and  if  the  flaRe 
thus^isected  is  screened  from  currents  of  air,  it  traces  upon  the 
wire-gauze  marks  of  the  different  actions  of  its  several  parts ;  the 
edge  of  the  wire-gauze  in  the  wbakly  luminous  exterior  flame  be- 
comes red-hot  and  peroxidized ;  the  part  next  to  this,  which  cuts 
through  the  strongly  luminous  surface,  becomes  thickly  coated  with 
charcoal,  which  forms  a  black  line  within  the  red  one,  and  corres- 
ponds with  it  in  form,  which  is  that  of  a  sugarloaf ;  within  this  line 
the  wires  are  but  slightly  blackened,  and  thus  mark  the  space  occu- 

fiied  within  the  flame  by  the  gases  and  inflanitnable  vapour  issuing 
roa  the  wick. 
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Tbe  above  ezporiaieDt  sbowi  that  it  is  the  nearly  invisible  part  ef 
ths  florae  which  producea  the  moat  heat,  and  in  which  atone  the 
■tmonibeTic  oxy^n  has  any  effect  on  the  wire-gauze,  aod  Rialies  it 
probable  that  it  ii  the  high  temperature  of  this  part  of  the  flame 
which  occasioDB  the  decompoiition  of  the  ioflammnble  vapour  and 
gaa  in  contact  with  its  interior  surface,  thus  producing  and  ignitiiig 
the  charcoal.  It  also  sbowB  that  the  principal  deposition  of  -the 
charcoal  is  not  in  the  interior  parts  of  tlie  flame  farthest  removed 
from  the  air,  hat  principally  at  the  luminous  surface,  continuing 
but  a  very  little  way  within  it.  The  horizontal  section  by  wire- 
gauze  of  the  flame  of  a  caudle  screened  from  currents  of  air  proves 
the  same  thing.  The  charcoal  depoeiled  on  the  wires  in  tins  situa- 
tion i*  ananged  in  the  fbrm  of  a  ring,  and  not  in  that  of  a  black 
spot,  as  it  has  hitherto  been  described.  Further  proofs  may  be  ob- 
tuned,  first>  by  observing  that  it  is  only  on  tbe  summit  of  a  long 
unmuftd  wick,  where  its  edges  come  into  contact  with  the  lumi- 
DCHis  surlace,  and  not  round  the  body  of  the  wick,  that  any  depcai- 
ti(»i  of  charcoal  takes  [dace :  and,  2dly,  by  performing  the  follow- 
ing experiment:  take  a  glass  tube  of  about  two  inches  long,  open 
at  both  enda ;  its  external  diameter  must  be  less  than  that  of  the 
Same  of  a  candle,  and  its  internal  diameter  about  equal  to  that  of 
the  wick  of  the  same  candle;  over  this  wick,  previously  snuffed,  it 
must  be  supported  in  a  perpendicular  position  while  the  candle  is 
burning;  it  thus  forms  a  kind  of  chimney,  through  which  the 
vapours  and  gases  issuing  from  the  wick  partly  rise,  and  wtiich  may 
be  set  on  fire  at  its  upper  extremity ;  when  the  tube  lias  been  for  a  « 
few  seconds  in  this  position,  if  it  be  examined,  it  will  be  found  to 
be  coated  with  charcoal  on  its  exterior  surface,  while  its  inner  sur- 
face is  nearly  free  fixxn  that  substance.  By  conducting  the  ui>> 
burned  vapour  and  gases  off  from  the  candle  in  a  lateral  direction, 
which  may  be  effected  by  bending  the  above-mentioned  tube  once 
at  a  right  angle,  and  having  tbe  horizontal  portion  considembly 
lengthened,  much  of  the  inflammable  vapour  will  condense  within 
tbe  tube,  from  whence  it  may  be  collected  and  examined.  Some  ' 
that  I  collected  in  this  manner  from  the  burning  wick  of  a  tallow 
eaadle  bad  the  following  properties:  its  colour  was  orange-brown; 
smell,  powerAil  and  disagreeable,  exactly  t)ie  same  as  from  a  candle 
ju^t  blown  out.  That  which  condensed  in  the  hottest  part  of  the 
tube  had  the  consistence  of  hees'-wax,  and  its  melting  point  was 
about  212°;  but  that  which  condensed  in  the  coolest  part  was  much 
•ofter,  and  melted  at  90°.  -When  heated  considerably,  it  takes  the 
form  of  a  white  vapour;  it  burns  with  a  white  flame;  it  is  insoluble 
ID  spirits  of  wine,  but  is  very  soluble  in  oil  of  turpentine  ;  it  dis- 
solves also  in  liquid  ammonia,  and  in  liquid  potash.  Nitric  acid 
has  but  little  action  on  it,  even  when  heated.  From  this  slight 
examination,  it  appears  to  be  tallow  slightly  altered,  and  rendered 
empyreumaiic,  but  retaining  most  of  its  characteristic  properties. 

The  caasea  why  the  light  proceeding  from  a  candle  is  so  much 
diouDJibed  by  a  Vmg  unsauffed  wick,  while  the  conmmpiion  of  tht 
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ullow  it  at  the  same  time  iocreased,  do  oot  seetn  to  me  to  have 
ever  beeD  correctly  stated.  The  only  reason  1  have  ever  seen 
anigoed  for  it  in  chemical  works  is,  that  ia  this  BituaiioD  the  fused 
tallow  is  carried  up  to  the  top  of  the  wick;  and  the  volatile  products 
into  which  it  is  there  converted  not  having  to  pass  through  so  great 
a  length  of  flame  as  when  the  wick  is  short,  are  not  so  completely 
burned.  This  explanatioo  is  unsatb&ctory,  because  it  does  not 
show  why  the'flame  does  not  ascend  ai  high  as  the  volatile  ioflam- 
mable  materiak  supposed  to  escape  unburni  above  it ;  and  it  is  in- 
correct, for  the  fused  tallow  does  not  rise  to  the  top  of  a  long  wick; 
as  may  be  proved  by  observing  tbe  real  height  to  which  it  rises^  by 
placing  the  candle  nearly  in  a  horizontal  position,  when  the  fbme 
wtil  eitend  laterally  as  far  towards  tbe  end  of  the  wick  as  the  fused 
tallow  proceeds,  and  leave  the  rest  of  the  wick  unsurrounded  by 
flame,  ficaides,  I  lind  that  an  equal  diminution  of  light  may  be 
produced  by  lowering  a  metallic  cylinder  of  the  size  of  the  wick 
from  the  apen  of  the  flame  to  tbe  summit  of  a  short  wick.  Id  this 
instance  there  cannot  Ih!  any  fluid  tallow  drawn  up  too  high ;  and 
some  other  cause  tor  (he  loss  of  light  must,  therefore,  be  sought 
for. 

To  me  it  appears  that  there  are  two  causes  operating  at  the  same 
time  in  producing  the  oIiscuratioD  in  question  :  tne  one  is  the  opadty 
of  the  wick ;  and  the  other  is  its  conducting  power.  In  order  to 
liave  an  idea  of  the  effect  of  its  opacity,  imagine  a  room  illuminated 
by  rows  of  lamps  disposed  round  a  central  black  pillar,  and  COD- 

,  ceive  what  would  be  the  increase  of  light  in  every  pert  of  the  room 
by  the  removal  of  this  central  pilliir,  which,  from  its  situation,  must 
have  tatercepted  the  rays  of  light  from  nearly  half  the  lamps  ia 
every  direction,  and  from  its  colour  could  not  have  restored  back 
any  of  those  rays  by  reflection.  If,  instead  of  lamps,  a  sheet  of 
flame  surrounding  the  pillar  be  conceived,  the  anal<^  to  the  UD" 

'  snufled  candle  will  be  still  stronger,  and  tbe  prejudicial  influence  of 
the  wick  be  better  illustrated.    But  in  order  that  this  explanation 

'  should  be  acceded  to,  I  must  first  show  that  the  opinion  that "  flame 
is  an  opaque  body,"  is  erroneous ;  for,  were  it  really  t^que,  it  would 
be  of  comparatively  little  consequence  whether  any  solid  body  oc> 
cupied  its  centre  or  not.  Let,  therefore,  tbe  following  experiments , 
be  made ; — ■ 

light  a  spirit  lamp,  and  also  a  tallow  candle.  Then  try  to  ob* 
serve  the  flame  of  tbe  spirit  lamp  through  that  of  the  candle  and 
you  will  find  that  you  cannot  succeed.  Now  reverse  the  experi- 
ment ;  and  you  will  see  clearly  the  flame  of  the  candle  through  that 
of  tbe  lamp.  Remove  now  the  spirit  tamp;  and  substitute  for  it 
another  candle.  Liet  both  the  candles  burn  until  tltey  require 
snuffing  very  much  ;  then  snulf  but  one  of  them ;  and  on  trying  to 
look  through  the  upper  pan  of  the  flame  of  the  one  burning,  bril- 
liantly at  the  flame  of  the  other  burning  in  a  dull  manner,  you  will 
find  the  attempt  vain  :  but,  by  changing  the  situations  of  the  two 

'   candles,  you  any  eauly  see  the  brigbt.flame  through  the  dull  one. . 


iSI70  Observations  on  the  flame  of  a  Candle.  S41. 

Thus  the  supposed  opacity  of  flame  is  nothing  more  than  this: 
the  rays  emitted  from  a  weak  light  cease  to  affect  the  eye  while  that 
organ  is  afiected  by  a  stroDger  ooe. 

But  I  shall  not  content  myself  with  proving  that  flaoie  is  not  an 
opaque  body,  but  adduce  the  following  espenment  to  show  that  it 
is  a  remarkably  transparent  one : — 

Place  a  lighted  spirit  lamp  about  three  feet  from  a  sheet  of  white 
paper  stuck  against  a  wall,  and  about  nine  feet  from  a  lighted 
candle,  so  that  the  lamp  may  be  between  the  wall  and  the  candle. 
Close  by  the  side  of  the  6ame  of  the  lamp  put  a  small  piece  of  thin 
tod  clear  ghiss.  Then  look  at  the  sheet  of  paper,  and  two  very 
feint  shadows  will  be  seen  upon  it :  the  one  will  represent  the  Same 
of  the  spirit  lamp,  and  the  other  the  piece  of  glass ;  but  the  shadow 
of  the  glass  will  be  the  deepest :  consequently  the  flame  intercepts 
less  light ;  or,  in  other  words,  is  more  transparent  than  glass. 

The  opacity  of  flame  will  not  now,  '  presume,  be  urged  against 
the  explanation  which  I  have  given  of  one  of  the  obscuring  eflects 
of  the  wick.  I  proceed  now  to  mention  the  other,  which  depends 
on  its  cooducting  power,  A  long  wick  conducts  downwards  a  con- 
siderable portion  of  the  heat  of  the  flame,  which  is  expended  in 
Tolalilizing  more  tallow  (hence  the  increased  consumption  of  that 
substance) ;  and  by  thus  diminishing  the  temperature  of  the  flame, 
the  particles  of  charcoal  are  not  ignited  to  such  an  intense  degree  as 
they  otherwise  would  be,  and  con^quently  they  do  not  emit  so 
much  light.  Hence  whatever  conducts  off  much  caloric  from  the 
flame  diminishes  its  light.  I  have  been  able  to  reduce  the  tempe- 
rature of  the  flame  of  a  candle  so  considerably  by  placing  it  in  an 
impure  atmosphere,  at  the  same  time  that  a  metallic  sphere  of  the 
Hz«  of  a  musket-ball  was  suspended  so  as  to  dip  deep  into  the  flame, 
that  it  burned  with  a  feeble  blue  light,  like  that  of  spirits  of  wine. 
A  similar  effect  takes  place  at  the  bottom  of  the  flame  of  a  candle  : 
the  small  quantity  of  gas  and  vapour  emitted  from  this  part  of  the 
wick  bums  here  with  a  feeble  blue  flame,  in  consequence  of  its 
proiimicy  to  the  wick  replete  with  tallow  passing  to  the  gaseous 
i^tate,  by  which  its  temperature  is  kept  down.  In  the  lighted  stream 
of  coal  gas  the  same  cooling  effect  is  produced  near  the  lioliom  by 
the  constant  current  of  cold  gas.  In  all  these  cases  the  heat  of  these 
'  parts  is  not  sufficient  to  decompose  any  portion  of  the  gas  inclosed 
within  the  outer  flame;  consequently  no  charcoal  is  separated  and 
ignited ;  and  therefore  (conformably  to  the  principle  discovered  by 
Sii  H.  Davy)  the  emission  of  light  is  very  trifling. 

The  preceding  observations  have  led  me  to  attempt  an  improve^ 
ment  in  the  construction  of  lamps  for  burning  oil.  Should  this 
attempt  succeed  to  my  expectations,  I  may  possibly  at  a  future  time 
lay  the  result  before  the  public. 

With  much  esteem  I  remain. 

Dear  Sir,  yours  very  truly, 

n»»r,  Jm.  88,  IBIT.  R.  POBRBTT,  JUD. 
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Aeticls  II. 
Aaxmt  ofartmarkable  Fatsil,  By  Th<HDU  ^lionuon,  M.D.  F.H^ 

Thb  fossil  which  is  reprettnted  id  PlAte  LXVI.,  Fig.  },  was 
found  about  a  y«ar  ago  in  the  pari*h  of  AKbld,  in  the  county  of 
Surrey,  ^me  miles  eaat  of  Guildford,  The  part  of  the  country 
where  it  occurred  is  very  flat.  The  petriftctiOD  was  met  with  about 
eight  feet  under  the  surface,  in  a  bea  of  clar.  But  om  the  chiy  in 
that  particular  part  is  a  bed  of  gravel,  whien  exten<b  to  a  consider- 
able distance  east  and  West ;  and  varying  in  breadth  from  10  or  13 
jlirda  to  about  a  fiirltHig.  This  bed  of  gravel  b  bounded  on  every 
side  by  clsy,  and  has  rery  much  the  appesrance  of  having  been 
fornterly  the  bed  of  a  river  now  dried  up.  The  loit  over  the  gravel 
is  orach  more  fertile  than  that  over  the  cby. 

The  specimen  represented  in  the  figure  is  nearly  square  and 
About  four  inches  in  length,  and  nearly  as  much  in  brewhh.  Tbiee 
or  four  pieces  of  dearly  toe  same  aiae  were  found  at  the  same  time; 
but  the  workmen  who  discovered  them  unluckily  deMroyed  them. 
My  specimen  was  fortunately  preserved  by  tailing  ibto  the  hands  of 
Mr.  John  Street,  of  Birtley,  to  whom  I  feel  myself  under  great 
obligations  for  having  politely  pesented  it  to  me,  when  I  had  tha 
good  fortune  to  visit  hno  lust  autumn. 

The  mass  of  the  specimen  is  a  very  hard  clay,  the  upper  suHhce 
of  which  is  covered  with  scales  lying  in  regular  order.  'Aiesc  scales 
»re  thin  rectangles,  about  three-fourths  of  an  inch  in  Imgth,  and 
live-eighths  erf"  an  inch  in  breadth.  They  have  a  brownish-bhwk 
colour;  but,  when  viewed  against  th^  l^t,  Are  h  fine  hair-brDira. 
Their  lustre  is  shining  and  silky.  Some  of  them  have  a  aemim»-  . 
tallic  lustre,  somewhat  similar  to  what  often  appears  upon  the  scales 
of  fish.  Most  of  them,  when  viewed  by  candlelight,  reflect  a 
lustre  somewhat  siinilar  to  tnot^er-of-pearl.  These  scales  are  too 
bard  to  be  scratched  by  the  nail ;  but  they  yield  readity  to  the  knife, 
and  have,  as  nearly  ks  I  can  determine,  the  hardness  of  bone.  la 
many  places  they  are  rent  or  broken  in  diSerent  directions,  and  the 
renta  are  filled  with  the  same  clayey  matter  (rf  which  the  specimcii 
consists.  This  clay  cement  has  the  appeannce  of  thin  veins  in  the 
scales.  These  scales  are  slightly  translucent  on  the  edges.  Thef 
are  very  easily  frangible.  Sectile.  Sp.  gravity  2-54,  When  heated 
they  decrepilate,  and  when  kept'in  a  red  hail  they  become  white, 
as  fs  tbe  case  wjtb  bone; 

1  kept  29  gr.  i^  these  scales  for  half  an  hour  red-hot  in  a  pla- 
tinum erycible.The  weight  by  this  exposure  was  reduced  to  Z'67gr, 
The  portiog  of  scale  had  become  grey,  but  was  not  quite  white. 
The  2'57  gr,  dissblved  with  effervescence  ia  nitric  acid,  and  left  a 
small  cbany  rmiduuini  which  I  could  not  weigh,  but  wbrch  oodd 
2 
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not  «xosed  B'Ot  gnin  in  wtagia,  Tbe  nitric  icid  lolatioa  'bring 
mipffiTtfiiratrd  -witfa  Mnmonk,  itt  faH  a  wiiite  pncipitate,  which 
was  phos|diste  of  Ume,  ssd  wei^d,  lAer  rbeiB^  raposed  to  a  red 
Iwal,  1*9  gr.  When  dus  pboqMtt  ms  digested  in  poUah  l«r  it 
annineda  jrdlowMi-Kd  ooiwr,  indiming  tiv  preaeBce  of  a  little 
jahospitBte  of  iron.  The  pobuJi  hy  being  tepusted  by  the  fikrr^ 
•nd  mixed  with  iaI-BmHH>niac,  a  ray  iligbt  opdescenoe  look  piace, 
indicatiDg  the  presence  of  a  perceptible  quantity  «f  i^fimina. 

The  nitric  acid  sohition,  being  nixed  wirit  btoarbonate  of  potash, 
let  fidl  ft  quaott^  of  airbonate  <^  lime,  i^ieh  weighed,  when  dried, 
0-57  gr.  TImib  the  coDstituents  of  4be  porti<Hi  of  aoale  examined 
were  as  fidlsns : — 

Animal  matter  and  moisture  ., ......  0'A3 

Pho^haie  of  time,  with  traoe  «f  pho^hate  of 

inooaDdahunoa.... 1*9 

Carhooftte of  lime O-S? 

Lott O-l 

Total 2-90 

Or,  in  tbe  hiodred  porta, 

Animal  matter 1  l'S7 

Phosphate  of  lime 65'51 

Carbonate  of  lime     19-65 

Loss 347 

100-00 

This  analysis  is  sufficient  to  show  us  that  tbe  scales  are  composed 
of  animal  matter.  They  bear  a  considerable  resemblaoce  to  bone 
in  their  composition,  but  they  contain  a  greater  proportion  of  car- 
-bomte  of  lieie.  Periups  tbe  quantity  of  carbonate  of  lime  which 
J  Mate  is  JBtfaer  aborc  the  truth ;  for  the  quantity  of  it  was  so  small 
ttwt  I  could  not  Tenture,  without  eicponng  it  to  too  great  a  kus,  to 
dry  it  in  a  red  heat.  It  was  merely  dried  upon  the  filter,  and  its 
weight  estimated  by  carefully  rubbing  it  off  the  fitter,  and  deter- 
milling  the  loas  of  Weight  i^tch  tbe  fitter  sustained.  But  as  car- 
tMmate  of  lime  contains  no  water  of  crystidtization,  and  the  filter 
had  been  exposed  for  some  hours  to  a  bent  considerably  above  100°, 
I  do  Bot  think  that  any  inaccuracy  could  have  crept  in  from  my 
mode  of  determining  the  weight  of  the  carbonate  of  lime.  My 
or^md  esperimenti  were  destined  to  be  made  upon  15  gr.  of  the 
scales ;  but  this  ponion  was  lod  from  an  accidAit ;  and  I  was  un- 
wilKng  to  .destroy  the  specimen  by  detaiMng  any  more  oi  the 
scales.  Hence  the  reason  of  the  small  scales  upon  which  my  ana- 
lysis was  made ;  but  as  I  took  considerable  pains,  I  consider  tbe 
preceding  result  as  pretty  near^the  truth. 

Fig.  2  exhibits  a  side  view  of  the  fossil,  inT/irder  to  show  a  set  «f 
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vesseli  by  which  the  icales  seem  to  have  been  nippUed  with  noo- 
rishtnent.  These  vokU  are  likewise  composed  of  i  booj  nutter 
precisely  similar  in  appearance  to  the  scales  themselves. 

Imbedded  in  the  clay,  of  which  the  specimen  chieflj  otmusts^ 
there  are  a  considerable  number  of  bodies  precisely  similar  in  ap- 
pearance and  compoutioo  to  the  scales  themselves ;  but  they  arc 
geoerally  smaller,  pointed,  convex  on  one  side,  and  having  a  very 
distant  resemblance  to  sharks'  teeth. 

From  the  experiments  made  by  Mr.  Hatchett  upon  the  scales  of 
fish,  we  learn  that  their  constituents  are  the  tame  with  those  wh'reh 
I  fonnd  in  the  scales  of  this  fossil.  This  giv^s  a  probability  to  tbe 
conjecture,  which  one  cannot  help  fwming,  that  the  scales  of  this 
fossil  constituted  the  covering  of  some  unknown  species  of  fish. 
This  is  not  the  first  specimen  of  the  kind  which  has  been  met  with 
in  Great  Britain.  In  the  Phil.  Trans,  for  1773  (p.  171]  there  is  a 
figure  of  a  similar  fossil,  together  with  a  short  descriptiop  of  it,  by 
the  Hon.  DainesBarrington.  Hb  specimen  was  found  near  Christ 
Church,  in  Hampshire.  Dr.  Woodward,  in  bis  Catalogue  of  Eng- 
lish Fossils,  describes  a  still  larger  specimen  of  tbe  same  kind, 
fcund  in  Slanfield  Quarry,  near  Woodstock.  Single  scales  from  the 
same  quarry  have  been  several  times  met  with.  I  am  not  aware  that 
any  light  has  been  thrown  upon  the  kiod  of  fish  to  which  these 
scales  msy  have  belonged.  Perhaps  some  ichthyologist  will  have 
the  goodness  to  inform  us  whether  any  fish  at  present  known  is  cOr, 
vered  wiilt  scales  befuring  a  close  resemblance  to  those  iii  ouf  keaj^ 


Article  III. 

Some  Notices  respecting  Mercurial  Preparations  in  Use  amongst  the 
Chinese.  In  a  Letter  fix)m  Mr.  Pearson,  Surgeon,  to  Dr.  Robert 
Bri^,  Chandos  Professor  of  Medicine  in  the  Universi^  of  St^ 
Andrews. 

I  HAD  long  observed  that  the  Chinese  apotbeoaries'  shop*  were 
supplied  with  various  preparations  of  quicksilver,  and  that  they  fur- 
nished nearly  as  many  resource^  to  medical  practice  derived  from 
that  mineral  as  our  own ;  but  to  any  inquiries  respecting  the  che- 
mical processes  by  which  they  were  prepared,  1  could  obtain  only 
vague  and  incorrect  answers,  it  appearing  to  be  no  part  of  the  duty 
or  profession  of  ibe  venders  to  possess  knowledge  of  that  kind. 
Having  procured  a  person  whose  occupation  it  was  to  prraare  some 
of  them,  and  to  dispose  of  them  to  the  medicine  shops,  I  engaged 
him  10  go  through  the  different  steps  of  the  processes  which  be 
jttactised,  in  my  piescqce.  for  thjl  purpose  hp  brought  his  qiatet 
rials  with  bin). 
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Id  order  to  pttpaie  a  muriate  of  quicknlver,  ihtj  were'  u, 

folloWl ! 

Sulphate  of  iron,  a  weight  of 920  gr. 

Alumine  i)20 

Nitrate  of  polasb  (this  was  very  impure)     900 

Sulphuret  of  quiclcsilver  in  the  state  of  levigated 

vermilion 120 

Another  sulphuret  •  (also  levigated) 120 

Muriate  of  soda   920 

Sub-borate  of  soda 330 

Quicksilver 660 

Au  apparatus  and  vessels  for  his  pu]^)Ose  were  readily  found  on 
the  spot,  his  furnace  being  one  of  the  baked  clay  portable  cooking 
itoves  in  use  amongst  the  Chinese,  of  which  the  furnace  part  would 
bave  been  filled  by  two  quarts  of  fluid,  and  the  ash-pit  hy  a  fourth- 
of  that  measure ;  also  an  unglazed  earthenware  dish,  which  would 
contain  about  a  pound ;  one  of  similar  shape,  and  rather  more  than 
double  capacity,  of  which  he  had  the  bottom  beaten  out;  a  common 
fiat  porcelain  plate,  and  a  large  earthenware  vessel,  with  some 
water  in  the  bottom. 

Having  mixed  all  the  ingredients  except  the  two  sulphurets  and 
the  quicksilver,  without  powdering  any  of  them,  he  put  them  in 
the  unglazed  earthenware  dish.  He  then  strewed  the  two  sulphurets 
over  them,  and  set  the  dish  upon  the  furnace  over  a  few  live  char- 
coal embers.  The  whole  being  fused  in  about  half  an  hour,  except 
the  lump  of  nitre,  he  added  tlie  quicksilver  and  increased  the  fire, 
although  still  the  heat  was  very  moderate.  After  nn  hour,  and  after 
the  ingredients  had  fused  together  and  blistered  up,  he  removed  the 
vessel  (to  which  the  spongy  mass  adhered)  from  the  fire.  This  he 
inverted  so  as  to  pour  out  a  portion  of  the  quicksilver  (which  he  re- 
turned to  the  vessel),  and  placed  it  upon  the  fire  again.  Upon  re- 
moving it  after  ten  minutes,  and  when  he  found  upon  ti^l  that  no 
quicksilver  escaped,  he  inverted  it  upon  (he  plate,  and  heaped  op 
pommOR  salt  all  round  the  sides  of  the  dish,  and  also  upon  its  bottMD. 
Qver  this  he  inverted  the  other  dish  (with  the  bottom  beat  out)  so 
that  its  rims  rested  upon  the  edges  of  the  flat  plate.  Having  placed 
another  earthenware  dish  so  as  to  serve  for  a  stand  in  the  water  of 
the  large  vessel,  'he  placed  the  plate  upon  it,  the  water  then  being 
in  contact  with  all  the  under  part  of  the  plate,  but  not  coming  over 
its  edges.  He  then  heaped  more  salt  upon  the  bottom  of  the  dish, 
and  covered  it  with  a  brick,  and  filled  the  interstices  between  the 

*  The  exact  mlnre  at  thii  I  am  not  aware  of.  I(  contalas  a  ver;  iarge  priy 
portion  of  ■■Ipbar,  coloared  jetloir  I  apprrbcnd  by  iron.  In  an  locorrKl  llil  of 
tbe  ChlnsM  Malrria  Medics  in  my  possession,  Ibe  ctiaracters  rxprenlDg  il  ara 
enplojrcd  to  denote  calamiDe,  and  in  aoalher  piace,  with  a  sliglii  TariaKao,  lh« 
■alpliuret  gf  aneolc.  Il  wai  deicribrd  lii  me  ai  being  procured  in  Ihe  dale  i  ww 
It  from  Ihe  earlh,  and  that  it  was  administered  in  many  dlseaies,  npecialiy  cuta. 
•eoaionei,  both  csterooll;  and   iateraaUjr,  and  bcld  le  be  perfeclly  laaocuwii. 
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mtt  mi  die  outer  4iih  with  jneeei  of  ig^ted  charcod.  After  half 
BD  hour  he  added  more  charcoal,  and  urged  the  fire  by  fkaamg, 
apptyiog  hb  ear  from  time  to  time,  in  order  to  listen,  be  «ajd,  for 
a  hisuDgaDd  bubbling  noise.  Thii  he  watched  for,  aj}d  announced 
the  occurrence  of  with  alchemical  charlatanery.  He  taid  the  char^ 
ooal  already  in  the  furnace  might  be  allowed  to  burn  out,  and 
sddedf  that,  in  conducting  his  process  during  hot  weather,  it  would 
be  pn^r  to  draw  off  the  water  as  it  becauM  warm,  replacing  it  by 
colder :  in  the  then  temperature  of  the  atmosphere  (48  )  it  was  ud- 
DecesMry  to  dosa 

He  returned  next  day,  bringing  as  a  standard  specimen  f^  the 
product  from  the  process  which  he  was  conducting,  the  salt  which  is 
contained  in  the  tibI  No.  4,  and  proceeded  to  remove  ihe  charcoal 
pshes  and  the  salt,  and  to  lift  up  the  inverted  dish.  The  product 
was  collected  upon  the  plate,  some  of  it  white,  some  discoloured, 
and  also  some  quicksilver  not  at  all  oxidized.  That  being  removed, 
the  whole  was  collected,  and  found  to  weigh  1!)0  gr.  Tlie  product 
(as  wilt  be  seen  from  the  specimen  contained  in  the  vial  No.  2)  boie 
comparison  with  the  standard  preparation  but  very  ill ;  and  he  said 
that,  in  manufacturing  the  article  for  sale,  he  had  no  other  resource 
on  such  occasions  but  the  repetition  of  the  process  until  he  succeeded 
better  than  in  the  present  instance  he  had  done.  He  showed  him- 
self to  be  considerably  disappointed  by  the  result  of  this  process, 
and  requested  to  be  allowed  to  repeat  it  with  his  own  materials,  ex- 
cept the  nitrate  of  potash,  which  was  supplied  him.  He  went 
through  every  step  of  the  same  process  with  accurate  adherence  j 
find  in  this  instance  the  experiment  succeeded ;  as  from  the  plate, 
and  the  sides  of  the  dish  unoccupied  by  the  mixture,  by  a  feather 
and  scraping,  two  drachms  of  a  white  powder  mixed  with  fine 
needle-like  crystals,  were  removed,  litis  approached  the  standard 
prel^  nearly,  and  appeared  to  be  altogether  as  white  and  pure  as  any 
specimens  which  1  have  had  occasion  to  see  in  or  from  the  shops. 

The  preparation  of  the  red  nitric  c>xide  of  qiucksilver  being  also 
s  branch  of  his  business,  I  requested  to  be  allowed  to  see  the  iiSt- 
rent  steps  in  the  process  for  that  likewise.  His  furnace  was  the  same 
as  before ;  but  his  vessel  in  this  instance  was  a  cast-iron  pan,  of  a 
size  proportioned  to  it,  and  the  description  and  shape  of  what  ob- 
tains the  name  of  a  tatch  in  these  countries.  Before  putting  the 
ingredients  into  it,  he  allowed  it  to  have  become  thoroughly  hot  by 
bits  of  charcoal  under  it.     His  ingredients  were — 

Sulphate  of  alumioe. 
Nitrate  of  potash, 
Quicksilver. 

Each  I-U20  gr.  (4  oz.)  He  fused  the  first  by  itself,  and  added  to 
it  the  nitrate  of  potash,  and  then  the  quicksilver.  His  fire  whs  now 
stronger  than  in  the  last  process ;  and  afier  the  ingredients  had  been 
exposed  uncovered  to  a  quick  action  of  it  during  a  few  minutes,  the 
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^rator  inverted  a  glazed  eartheDware  bowl  over  tlietti,  of  such 
diameter  as  lo  leare  about  an  inch  of  the  edges  of  the  paq  over  ha 
rims.  He  heaped  salt  round  the  sides  and  over  the  bottom  of  the 
bowl,  upon  which  he  placed  a  brick.  When  nitroas  add  vapours 
began  to  rise  through  tne  salt,  he  appeared  at  liist  desirous  to  stop 
iheir  egress  by  adding  fresh  salt,  after  which  he  paid  no  further  at- 
tention to  them.  By  additions  of  thoroughly  ignited  pieces  of  char* 
coal  he  kept  up  a  considerable  degree  of  heat  under  the  tatch  for 
jpWEirds  of  two  hours ;  when,  having  filled  his  furnace  with  pieces 
of  charcoal,  he  said  it  might  be  allowed  to  bum  out,  and  the  vessell 
to  cooi.  Next  rooroiag,  when  the  brick  and  salt  were  removed,  the 
nitric  oxide  was  found  closely  adfaercot  to  and  crusting  the  inside  of 
the  bowl.  When  all  was  scraped  off  and  coUccied,  it  weighed 
1440  grains. 

The  object  of  the  following  process  appeared  to  be  to  cbtain  a 
sulphuric  oxide  of  quicksilver;  but,  as  the  specimen  will  show,  it 
was  but  imperfectly  fulfilled,  owing  to  the  mixture  of  the  oxide 
which  it  contains.     The  ingredients  for  this  preparation  were — 

Sulphate  of  alumina 930  gr. 

Sulphate  of  iroiv 372 

Sulphuret  of  quicksilver    SiO 

Nitrate  of  potash   S480 

llie  yellow  sulphuret  before  mentioned     310 

Quidteilver 930 

The  nitrate  of  potash  which  he  used  upon  this  occasion  was  re- 
inarf{ab1y  well  purified.  He  fused  tlie  ingredients  in  the  same  kind 
of  vessel  described  as  having  been  used  in  the  last  process  thoroughly 
heated  beforehand,  by  having  stood  on  the  fire  ;  and  having  added 
the  quicksilver,  he  inverted  the  glazed  bowl  over  the  contents  of  the 
pan,  and  covered  it  round  the  sides  and  over  the  top  with  an  earthy 
powder  of  a  red  colour,  which  he  brought  with  him,  and  which  he 
informed  me  was  the  powder  of  foliated  gypsum,  and,  by  having 
been  often  employed  in  the  same  process,  derived  its  fed  colour 
from  the  fumes  which  had  passed  through  it.  Over  the  tt^  be 
placed  a  brick.  A  strong  fire  was  kept  upunder  the  pan  during  two 
or  three  hours,  a^er  which  it  was  allowed  to  burn  out.  The  appa- 
ratus was  removed  next  morning,  when  the  bottom  of  the  bowl  was 
found  crusted  with  a  red  oxide ;  the  other  part,  the  rims  and  surface 
of  the  matter  adherent  to  the  pan,  with  a  yellow  one,  which  he 
scraped  off,  and  which  weighed  680  gr.  He  did  not  consider  the 
process  as  having  been  successful,  from  the  admixture  of  red  oxide 
with  the  yellow  one,  which  it  was  his  object  to  obtain  solely,  and 
was  desirous  to  repeat  the  process;  but  as  he  proposed  no  variation 
in  the  circumstaaces  or  conduct  o[  it,  1  did  not  trouble  him  ta 
do  so. 
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For  the  pre{nnitioQ  of  uuxher  oxide  of  quicksilver,  the  followiiig 
wu  th«  procen  observed.    The  ingredieoti  were — 

Sulphate  of  alumina 1240  gr. 

Sulphate  of  iroo     310 

Nitrate  of  potash    I860 

White  oxide  of  arsenic 310 

Quicksilver     1240 

This  also  was  mixed  and  fused  in  the  same  kind  of  cast-iron 
vessel,  and  the  arsenic  added  after  all  the  other  ingredients,  when  a 
glazed  porcelain  bowl  was  inverted  over  the  tatch.  The  opterator 
then  coverittf;  his  mouth  and  nostrils  with  a  cloth,  proceeded,  as  in 
the  last  process,  to  heap  the  dbcoloured  gypsum  round  the  sides 
and  upon  the  top  of  the  bowl,  over  which  he  placed  a  brick.  The 
peculiar  smell  of  the  arsenical  fumes  soon  became  very  perceptible 
and  offensive,  and  continued  so  during  a  quarter  of  an  hour.  After 
keeping  up  a  pretty  strong  charcoal  fire  during  two  or  three  honn, 
he  allowed  it  to  burn  out ;  and,  when  every  thing  had  coded,  re- 
verted the  bowl,  of  which  the  bottom  part  was  lined  with  a  red 
oxide;  the  rest  and  rims  with  a  whitish  one  (in  this  instance  the 
whole  product  was  expected  to  have  been  of  a  red  colour).  When 
collected,  the  oxide  wdghed  360  gr.  In  both  the  last  processes 
the  operator  preserved  the  residua,  as,  powdered  or  disHtlved  in 
water,  they  are  considered  to  be  useful  preparations  in  the  treatment 
of  cutaneous  disorders. 

I  have  reason  to  conclude  that,  in  addition  to  the  [»eparations 
specified,  the  Chinese  have  the  red  oxide  of  quicksilver. 

There  is  another  of  their  mercurial  preparations,  the  only  oxide, 
as  for  as  1  can  learn,  which  they  ever  think  of  administering  inter- 
nally, and  which  1  believe  to  be  a  very  general  and  useful  instru- 
ment of  their  medical  practice ;  but  respecting  the  process  by  which 
it  is  prepared,  1  cannot  at  present  ohtaln  accurate  information,  as  it 
is  said  to  be  properly  made  in  the  province  of  Fo>kien  only,  whence 
it  comes  in  small  boxes  wrapped  up  in  a  printed  paper.  *  It  b  in 
fine  £akes,  of  a  pearly-white  colour,  and  must,  I  think,  have  been 
the  preparation  which  Dr.  Black  considered  to  be  an  oxalate  of 
quicksilver.  I  have  no  reason  to  think  that  the  Chinese  can  have 
any  acquaintance  with  the  oxalic  acid ;  and  they  assure  me  that 
neither  the  acetic  nor  citric  are  employed  in  the  process.  Of  the 
agency  of  the  mineral  acids  in  their  processes,  or  even  their  exist- 
ence m  an  uncombined  state,  I  believe  them  to  be  perfectly  igno- 
rant. What  calomel  is  in  Eurq)ean  practice,  I  conceive  the  prepa- 
ration in  question  to  be  in  theirs,  although  they  pretend  to  say  tnat 
It;  internal  use  is  dangerous,  whilst  externally,  to  ulcere  and  cutai 

*  The  papMi  aiinauacci  (he  maker'g  ouur.  addiof  that  he  maDnhelsres  three 
prBparBtloiK  (the  muriate  nnd  Ditrale  of  qaicMilver,  aad  (he  (ixick  io  queilioo)  of 
a  luprriot  qulit;  to  aay  olher. 
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oeouB  affections,  it  is  an  efficacious  application.  1  hare  seen  it  en- 
tered into  a  Chinese  prescription  for  internal  use  in  a  chronic 
disease ;  and  I  believe  in  siphylilic  affections  it  is  very  generally 
administered,  although  perhaps,  in  accommodation  to  common 
prdudices,  disguised  fW>m  the  patient's  knowledge, 

1  had  at  one  time  reason  given  me  to  suppose  that  they  possessed 
a  safe  and  mild  submuriate  of  quicksilver,  and  a  process  was  spoken 
of  by  which  it  was  said  to  be  procured — precipitation  from  a  solution 
of  some  of  their  sublimates  by  means  of  salt  dissolved  in  water,, The 
Chinese  who  thus  informed  me  was  employed  in  European  phar-' 
macy,  and  had  acquired  sufficient  knowledge  of  the  Latin  language 
to  peruse  pharmacopceias  or  chemical  books  written  in  it.  1  there- 
fore suspect  that  his  acquaintance  with  such  a  process  was  derived 
from  his  foreign  knowledge,  as  I  have  never  sincfe  been  able  to  hear 
of  sny  such  preparation  amongst  them,  and  his  death  prevented  my 
following  out  the  inquiry  by  his  means. 

As  the  Chinese  are  perfectly  acquainted  with  the  mode  of  oxi- 
dating quieksilver  by  triture,  it  may  easily  be  supposed  that  they 
have  many  variations  of  mode  by  which  to  administer  mercury  in 
tliat  form.  1  believe  the  most  prevalent  formula  to  be  by  triturating 
the  quicksilver  with  recent  and  juicy  leaves  until  it  is  extinguished: 
The  leaf  in  which  they  wrap  up  betel  nut  for  mastication  is  here 
generally  made  use  of,  and,  with  the  addition  of  some  other  unim- 
portant ingredients,  a  mass  for  pills  is  formed. 

It  appears,  then,  that  the  Chinese  are  possessed  of  a  variety  of 
active'  preparations  of  quicksilver,  nearly  similar  to  those  which 
Europeans  use ;  that  their  processes  are  gr^tly  more  imperfect,  un- 
scieoti&c,  and  uncertain,  as  to  the  results  than  ours,  as  well  ai  much 
more  expensive. 

I  apprehend  they  apply  them  also  to  nearly  the  same  practical 
purposes  as  we  do ;  -^nd  whether  for  good  or  evil  will  depend,  still 
more  than  amongst  ourselves,  upon-  the  experience  and  good  judg- 
ment of  the  individual  practiticmer,  owing  to  the  state  of  medical 
knowledge  amongst  them. 

With  the  disease  in  which  the  efficacy  Of  the  remedy  is  most 
ccnnplete,  they  as  invariably  associate  the  remedial  i^se  of,  and  neces- 
sity for  recourse  to  it,  as  Europeans  can  possibly  do.  It  has  been 
stated  by  very  respectable  authority  that  the  venereal  disease  is  com- 
paratively rare  throughout  the  Chinese  empire,  and  almost  unknown 
in  the  interior  of  it;  but  I  have  grounds  for  believing  that  it  is  quite 
as  universally  known  and  spread  there  as  In  all  other  countries ;  and 
indeed  a  people  so  thoroughly  vicious  and  sensual  would  he  least  of 
any  entitled  to  the  privilege  of  such  an  exemption.  Although  not 
confined  to  Canton,  it.  may  be  peculiarly  frequent  there ;  but  can 
only  be  so  In  the  same  sense  that  It  is  much  more  prevalent  in 
Portsmouth  or  the  purlieus  of  Wapping  than  in  Northampton  or 
Inverness,  and  the  Chinese  dodesignate  it  by  an  appellation  denoting 
its  foreign  origin;'  but  what  country  has  been  willing  to  acknow- 
■  Tbe  polion  of  the  foieltn  ptantt. 
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kdge  M>  dinepotable  »  malady  » iodigeitoii*  ?  They  appear  to  have 
rimilar  differencei  of  oraiuoii  respecting  the  period  of  in  appearance 
anxHigit  them  with  toe  Europeaoa ;  and  as  we  have  not  awtde  up 
oar  miDds  whether  to  cooiider  ourKlves  indebted  for  the  acqubitiwa 
to  the  cotnmiinicatioDS  with  the  Kast  whidi  the  Maboiaetaa  imip* 
tioiu  into  Eun^,  and  the  pious  prowm  of  the  crosadoes  biou^t 
about,  or  at  a  much  later  period,  to  the  followers  of  C<^umbus  ;  so 
the  Chinese  have  not  settled  the  point,  whether  the  resort  of 
strangers  to  Canton  within  these  three  centuries,  or  that  of  the 
Arabians  to  diSerent  ports  on  their  coast  in  the  eighth  or  ninth,  has 
brought  them  acqnaiiiied  with  the  disease. 

As  the  oxides  of  which  the  processes  are  detailed  are  loo  danger- 
ous for  internal  use,  tliey  are  employed  for  their  escbarotic  qualities 
upon  the  first  ^pearuice  of  the  renereal  disease,  as  if  apprised  that 
the  fymptoms  are  in  the  very  be^nning  local  only,  and  that  a  cure 
may  be  effected  by  destroying  them  before  the  coDtinuance  <tf  the 
sores  has  extended  coutamiDBtion  to  the  system.  In  as  far  as  I  have 
hitherto  learned,  the  Chinese  do  not  practise  mercurial  inuncUon  ; 
but  ibmigation,  and  that  principally,  if  not  exclusively,  by  burning 
the  salphuret  of  quicksilver,  is  of  as  universal  and  inunediate  appli- 
cation, as  the  other  practice  is  with  us,  inducing  the  peculiar  effect* 
of  mercury  with  celerity  and  violence. 

As  before  menticmed,  they  also  resort  to  an  empyrical  use  (tf  nier- 
curial  preparations  io  different  chronical  complaints;  and  I  have  no 
reason  to  think  that  they  have  any  other  principles  of  application  in 
such  cases  than  that  the  diseases  have  resisted  the  usual  plans  of 
treatment  or  courses  of  medicine. 

To  exierital  aud  cutaneous  auctions  they  seem  universally  to 
apply  them,  and  their  muriate  of  quicksilver  must  for  such  be  a 
powerful  remedy,  to  which  its  being  of  so  ready  solution  is  an  ad- 
vantage. A  remedy  for  herpetic  eruptions,  in  much  vogue  amongst 
them,  appears  to  tie  a  composition  of  it  mixed  with  vegetable 
powders,  or  with  some  of  the  boly  scented  with  musk.  This  it 
mixed  with  warm  water,  and  rubbed  upon  the  affected  part.  I  havt 
recently  seen  the  disease,  which  I  believe  it  is  now  agreed  to  designate 
by  the  name  of  mercurial  Gezema,  brought  on  by  an  unguarded 
use  of  this  remedy  had  recourse  to  for  the  removal  of  a  alight 
riDg-worm, 

A.  Paassoh. 


Afpkndix, 
Dr.  Bri^  having  beeo  so  good  as  to  give  me  about  5  gr.  of  the 
white  mercurial  salt  in  scales  described  in  the  preceding  paper 
(p.  3-18),  I  was  enabled  to  make  a  few  comparative  experiments 
with  it,  which  1  shall  here  state,  lliey  will  serve  to  fadlitate  the 
examination  of  any  person  who  happens  to  have  a  sufficient  quantity 
of  it  to  be  subjected  to  the  requiute  trials  in  order  to  determiae  its 
composition. 
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Itwksiasoft,  silky  scales.     Tasteless;  and  inaolubls  id  water. 

Before  the  blow-pipe  it  naporates  rapidly  in  a  white  smoke. 

When  digested  id  sulphuric  acid,  no  smell  of  acetic  acid  ia 
giren  out  I  was  induced  to  try  this  experitnent,  because  the  lub- 
stan(»  very  much  resembled  acetate  of  mercury  in  its  appearance. 

1  digested  3  gr.  of  it  in  a  solution  of  3  gr.  of  bicarbonate  of  poe- 
nsh  in  distilled  water.  The  scales  soon  disappeared,  and  a  greyish' 
white  powder  remained  undissolved.  The  solution  was  poured  ofr> 
and  the  residue  edulcorated  with  distilled  water.  Diluted  nitric  acid 
was  poured  on  the  residue.  A  slight  efiervescence  took  place,  a 
portion  was  dissolved,  and  a  portion  remained,  having  exactly  the 
scaly  appearance,  colour,  and  lustre,  of  the  original  salt.  Bv  re- 
peating this  process  three  times,  I  decomposed  and  dissolved  the 
ffbole  matter,  except  about  -^  gr.,  which  I  neglected.  After  the 
laat  <iige«tbn  in  bicarbonate  of  potash,  the  residue  was  black.  Thus 
I  combined  the  acid  of  the  salt  with  potash,  and  the  base  with 
nitric  acid. 

The  nitric  add  solution  was  not  affected  by  infiisitHi  of  nutgalh ; 
bpt  it  was  f»ecif»tated  white  by  prussiate  of  potash  and  by  sal-ara- 
moniac.  These  propenies,  together  with  the  volatility  of  the  ori- 
ginal salt,  show  clearly  that  the  base  of  the  salt  is  mercury;  and  a* 
it  is  left  black  by  the  bicarbonate,  we  may  conclade,  1  conceive^ 
that  the  mercury  is  in  the  state  of  protoxide. 

The  bicarbonate  of  potash  solution  (containing  the  acid)  was  satu- 
jated  with  acetic  acid,  evaporated  to  dryness,  aad  the  residue  dis' 
solved  is  distilled  water.  With  thb  solution,  I  tried  the  following 
experiments : — 

Nitrate  of  lime Occasioned  no  change. 

Muriate  of  barytes A  white  precipitate,  not  rediisolred  1^ 

nitric  acid,  but  nearly  so. 

Nitrate  of  strontian    A  white  precipitate. 

Sulphate  of  magnesia O. 

Nitrate  of  lead  A  white  precipitate,  redissolved  by 

nitric  add. 

Nitrate  of  silver A  white  precipitate. 

Nitrate  of  mercury     A  white  precipitate. 

FrotO'iulphate  of  iron    O. 

Persulphate  of  iron     O, 

Sulphate  of  copper    O. 

It  is  dear,  from  the  ineiScacy  of  nitrate  of  lime,  that  the  acid  is 
not  the  oxalic.  To  determine  whether  it  might  be  the  tartaric  or 
citric,  I  made  the  following  comparative  trials : — 

Effect  of  Re-agents  on  Tartrate  of  Potash. 

Nitrate  of  time A  dean  flocky-white  precipitate. 

Muriate  of  barytes Ditto. 

Nitrate  oS  stroDtiao    Ditto. 

Sulphate  of  magneua    , . , ,  O. 
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Nitnte  of  Ictd  Detue  white  gelalinous  pred^taie, 

reditsolved  by  nitric  acta.. 

Nitrate  of  lilver Ditto,  but  not  gelatinoai.   . 

Nitnie  of  mercury     Dense  white  flocks. 

Proto-sulpbate  of  iroa   ....  Becomet  yellow. 

Pcraul|4iate  of  iron    O. 

Sulphate  of  copper     O. 

The  preciiNiate  fbraied  when  nitrate  of  lime  b  dropped  into  tar- 
trate of  potaib  shows  that  the  acid  in  the  Chinese  salt  is  not  the 
tartaric. 

Effect  of  Re-agents  on  Citrate  of  Potash. 

Nitrate  of  lime O. 

Muriate  of  Iwiytei Odious  white  flocks,  nearly,  but  not 

completely,   redissoWed  by  nitric 

Bind. 

Nitrate  of  strontiaa    A  copious  white  precipitate. 

Sulphate  of  magnesia    ....  O. 

Nitrate  of  lead  Cofnous  white  Socks,  redissolved  by 

nitric  acid. 

Nitrate  of  silver A  while  pred[u(ate. 

Nitrate  of  mercury Ditto. 

Prolo-sulphate  of  iron  ....  Becomes  yellow. 

Penulphate  of  iron     O. 

Sulphate  of  cop|>er    O. 

These  esperimeaU  coincide  with  the  eflecU  of  the  same  re-agenti 
on  the  acid  of  the  Chinese  salt.  I  should,  therefore,  have  concluded 
that  the  salt  in  question  was  a  ntrate  of  mercury;  hut  I  was  not 
able  to  produce  a  similar  salt,  either  by  digesting  oxide  c^  mercury 
in  citric  acid,  or  by  decompoung  nitrate  of  mercury  by  citrate  of 
potash.  My  citrate  was  always  a  powder,  and  never  in  scales.  I 
ought  to  have  meationed  that  the  Chinese  salt  contains  a  miztuie  of 
gypsum.  Probably,  therefore,  their  mode  of  preparatioa  is  ctxn- 
pucated :  and  I  bad  projected  some  experiments  to  verify  a  conjec- 
ture respecting  the  mode  which  they  may  have  practised ;  but  want 
of  leisure  has  hitherto  prevented  me  from  putting  them  in  ezecu- 
lion.  Should  they  be  attended  with  success,  1  may  at  some  future . 
lime  lay  the  results  before  my  readers. — T. 


On  the  (kiantity  of  Matter  having  an  Influence  on  Chemical  Action. 
By  M.  P.  L. 

It  has  been  advanced  by  Berthollet,  and  supported  by.  some  other 
chemislSj  thot  (he  quantity  of  mat^i  baa  an  iDfl.uence  on  c'-™''— *■ 
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action.  Now  I  think  the  explanatioD  of  those  phenomena  which 
these  chemists  have  endeavoured,  to  show  to  proceed  from  the  above 
cause,  is  utiaati^u:tory>  and  probably  they  may  be  explained  on 
another  prinqipte.  We  6nd,  by  taltin^  a  compound  of  two  ingre^ 
dienls,  A  and  B.  and  between  which  there  is  a  greater  afGuity  than 
either  A  oi  B  lussess  for  C,  that,  by  adding  C  in  a  smill  quantity, 
no  decompositioB  takes  place;  but  by  adding  C  in  a  latter  qunntjiy, 
it  effects  a  decomposition  between  A  and  B,  and  unites  with  either 
A  or  B.  Those  chemists  who  maintain  that  the  quantity  of  matter 
has  an  influence  on  chemical  action  explain  the  above  as  follows : 
they  say  it  is  owing  to  the  largeness  of  the  mass  of  C,  and  that  C  in 
this  case  exerts  a  greater  power  in  consequence  of  its  mast  being 
increased.  Now  I  would  ask,  but  with  all  deference  to  the  opinions 
of  those  chemists  who  maintain  the  above  doctrine,  if  it  might  not 
be  produced  from  the  following  cause  ?  Instead  of  making  use  of 
imaginary  bodies,  I  will  take  two  instances  of  chemical  combination 
to  illustrate  my  meaning.  The  first  is  a  resinous  gum  dissolved  in 
alcohol ;  the  second,  antimony  dissolved  in  muriatic  acid.  If  to 
cither  of  these  solutions  we  add  a  little  water,  a  preeipiiation  lakes 
place ;  but  immediately  upon  agitating  the  mixture,  the  precipitate 
IS  redi^soTved  j  by  adding  a  considerable  quantity  of  water,  the  pre- 
cipitaK  b  again  formed,  but  will  not  again  be  dissolved.  It  appears 
to  me  that  it  is  not  owing  to  aijy  peculiar  attraction  which  the  larger 
quantity  of  water  exerts  for  the  spirit  in  the  Srst  instance,  and  the 
acid  in  the  second,  that  the  precipitate  is  formed;  but  that  the 
water  merely  acts  as  a  diluent ;  tlie  first  portion  we  add  dilutes  it  to 
a  certain  degree,  but  still  not  so  much  as  to  prevent  its  dissolving 
the  given  quantity  of  resin  or  antimony  ;  but  by  diluting  it  more 
largely,  it  becomes  incapable  of  holding  the  ingredients  in  solution. 
We  could  not  dissolve  the  antimony  in  the  acid  largely  diluted;  and 
so  we  may  infer  that  the  acid  thus  largely  diluted  becomes  incapable 
of  holding  in  solution  the  portion  of  antimony  which  it  took  up 
when  in  an  undiluted  state.  It  is,  as  every  chemist  knows,  a 
general  taw,  that  before  chemical  action  can  take  place  between  two 
or  more  bodies,  tbeymustbeincontact.  By  contact  I  would  be  under- 
stood to  mean  the  nearest  points  at  which  bodies  approach  to  each 
other;  whether  they  actually  touch  is  a  matter  of  speculation  ;  and 
with  regard  to  the  subject  under  consideration,  it  is  not  necessary  to 
enter  on  this  point.  In  bet,  the  particles  uf  the  muriatic  acid  are 
removed  to  a  distance  from  the  particles  of  the  antimony,  and  that 
degree  of  contact  of  the  two  which  is  necessary  fur  chemical  action 
is  destroyed.  I  conceive  that,  were  itpossible  to  bring  tbe  particles 
of  the  muriatic  acid  in  contact  with  tho&e  of  the  antimony,  not- 
witbatanding  they  were  in  the  midst  of  tlie  water,  a  union  would 
take  place,  and  no  decomposition  be  formed.  It  is  now  generally 
believed  that  in  combination  one  atom  of  this  body  unites  with  one^ 
two,  or  more  atoms  of  the  other  body.  So  we  may  sup|>ose  that  the 
water  produces  a  decomposition  by  Kmoving  tbe  accessary  number 
Vol.  IX.  N»  V.  Z  ^ 
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of  particles  of  tbe  muriatic  tmid  (rota  the  vntinonji  which  wovld 
b«  requisite  for  their  cbemicil  affinity ;  »y  that  ooe  particle  of 
fiBtimooy  uDites  with  two  of  oiuriatis  acid,  tbe  water  preveom  tbts>« 
Qumbere  al  particlei  oomiog  together. 


Article  V. 

Fiicls  relative  to  Ike  Influence  of  Temperalure,  Mechanical  Pres- 
sure, and  Humidity,  on  ike  Intensity  of  the  Electric  Power,  and 
on  changing  the  Nature  of  the  Electricity.  By  J.  P.  DesBaignes,* 
(Read  to  the  French  Academy  of  Sciences,  June  24,  1816.) 

I  BATB  the  honour  of  presenting  to  the  Academy  some  new 
facts  tending  (o  discover  the  kind  of  action  which  temperature, 
mechaoical  action,  and  humidity,  exercise  on  the  electric  powers 
and  tbe  manner  in  which  the  electricity  changes  its  nature.  Hie 
experiment  of  Bergman,  of  two  skeins  of  silk  rubbed  together, 
whose  electricity  varies  according  to  the  kind  of  friction,  is  merely 
an  isolated  fact,  incapable  of  establiihing  a  principle,  because  it 
does  not  lead  to  any  general  consequence.  It  constitutes  a  branch 
which  requires  to  be  united  to  its  trunk.  If  at  all  times  a  new  Act, 
though  totally  unconnected,  has  excited  some  interest,  surely  we 
cannot  rrikse  our  attention  to  the  fimily  to  which  it  belongs. 

First  Pact. — I ,  When  a  glass  rod  is  natumlly  electric  in  meretny, 
if  we  plunge  it  into  mercury  exposed  to  the  external  ur  when  the 
weather  is  dry  and  cold,  and  then  bring  it  near  an  electric  needle, 
we 'find  it  four  times  more  el ectrie  than  mercury  at  the  common 
temperature  of  a  ckse  room.  To  produce  this  effect,  it  is  not 
necessary  to  wait  till  the  mercury  be  cooled.  It  is  sufficient  to 
carry  it  mto  the  open  air,  and  then  to  plunge  the  glass  rod  into  it 
unmedialely.  The  electric  power  increases  usually  on  the  first  im- 
pression of  the  cold.  When  the  rod  is  naturally  unexcilable  in  the 
mercury  at  the  temperature  of  the  apartment,  and  the  external  air 
is  a  little  cooling,  it  is  sufficient,  in  order  to  render  it  electric,  to 
carry  the  mercury  out  of  doors,  and  to  plunge  the  rod  into  it. 

What  I  have  just  said  of  mercury  is  common  to  all  the  metals. 

2.  Glass  is  much  less  sensible  to  the  impression  of  cold  than 
mercury.  However,  if  we  plunge  tbe  rod  tmce  into  mercury  ex- 
posed to  the  open  air  during  a  cold  north  wind,  and  then  immeige 
It  into  mercury  of  the  temperature  of  the  apartment,  it  comes  oat 
more  electrical  than  before.  When  it  ts  naturally  unexcitable  in 
mercury,  if  we  cool  it  gradually  with  ether,  it  becomes  susceptible 
of  acquiring  a  very  weak  electricity,  but  it  becomes  again  inex- 
citable  wii^  it  recovers  the  temperature  of  the  room. 

•  Tranilated  tna  Om  Add.  de  CWm.  el  Ptiyt.  li.  M. 
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Sulphur  and  sealing-wax  are  a  little  less  difficult  xban  glass  to 
feel  the  impFession  of  cold.  Paper  aad  cottoo,  silk  and  lineu,  are 
more  ao. 

Cold  theo  [Hoduces  sod  derelopes  the  electric  power  of  all  bodies; 
but  its  iafiuence  is  not  the  same  for  all  bodies. 

Seeond  Facl.'~-\.  If  tve  plunge  a  glass  rod  into  mercury  during 
wiater,  and  when  it  is  cold  into  mercury  of  the  temperature  of  S2°, 
it  comes  out  at  first  much  more  electric  than  from  mercury  of  the 
temperature  of  the  room.  If  we  continue  the  immenioni>  we  per- 
ceive it  as  it  gets  cold  become  more  weakly  electric,  and  some  time 
^er  to  become  quite  ioexcitable.  It  is  in  vaioj  then^  to  continue 
the  immersions ;  its  electridty  does  not  again  a(^>ear.  It  refuses 
equally  to  become  electric  when  rubbed  witb  flannel.  If  we  allow 
the  mercury  and  the  glass  to  recover  their  temperature,  the  rod  gra- 
dually recovers  its  power;  and,  whu  is  remarkable,  when  both 
have  refovered  the  temperature  of  the  chamber,  the  rod  is  fouid  to 
be  BK>re  electric  than  before  the  cooling. 

When  the  electric  power  is  strongly  developed,  the  rod  dees  not 
lose  its  energy  when  plunged  iota  mercury  of  the  tcn^ierBture  32^ 
till  after  it  baa  remained  6^".  Only  30"  are  required  tvhea  the 
electric  tensioo  is  nut  so  strong. 

2.  The  electric  power  of  sulphur  and  sealJi^-wax  is  rather  more 
difficultly  destroyed  than  that  oi  gloss  by  the  actiui  t^  cold.  That 
of  silk  and  of  wool  b  still  more  so.  Ob  Jan.  Z'i,  1S14,  during  a 
cold  noith^eaat  wind,  wool  did  not  oease  to  be  electric  in  nercuiy 
<tf  2&°  till  after  20  immersiona,  remaiuog  30"  in  the  mercury  at 
each  i  lii&t  is  to  say,  at  the  end  of  six  miMites.  Eight  minutes 
were  reqtusite  for  silk,  4&"  for  sealing-wax,  SO"  fw  sulphur,  and ' 
IS"  foi:  glass.  The  electric  power  of  vrool  cannot  be  destroyed  in 
Bercury  of  the  temperature  26'&°,  while  that  of  glass  may  be  de- 
stroyed in  mercury  ^  the  temptrature  of  43°. 

It  is  MBUurkable  that  when  glass,  sulphur,  and  sealingrwax,  are 
OB  the  point  of  losing  their  eoergy  in  cold  mercury,  they  begin  to 
be  inexcitable  at  the  bottom  of  the  rod  before  tbey  are  so  at  the 
t(^;  while  silk  and  woo)  lose  their  energy  at  the  to^  of  the  cylinder 
before  they  do  so  at  the  bottom. 

3.  If  we  put  a  vesMl  full  of  mercwy  into  a  &igortfic  mixture  irf 
the  temperature  2^°,  and  plunge  a  rod  of  glass  into  it  at  intervals 
so  distant  that  it  may  preserve  the  temperature  of  theapaiUuMit,  it 
comes  out  Cor  a  long  tine  very  electrio.  At  the  taA  of  aboul  three 
quarters  of  an  hour  its  electricity  begins  to  get  weak.  Some  tin» 
^er  ^  rod  becomes  inexcitahtc^  though  after  coming  out  of  that 
it  is  always  very  etectric  in  nercuiy  of  the  temperature  of  the 
roook  Wheu  the  electric  tension  is  very  strong,  the  mercury  re- 
quiiea  to  be  eoolcd  down  to  1-4°  or  10^°  before  the  rod  loses  its  evr 
ditebility.  When  ib«  owicury  at  ttus  d^ee  of  cold  i*  a«  longer 
«ap«bW  (tf  exciting  the  ^aas,  il  ia  stilt  ca^le  of  exriling  liUc  aad 
wmI-  ' 

I»  uunmet,  wbep  ^t»  mcfa  teupeiAuic  of  the  air  i»  high,  mer- 
z  2 
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cury,  and  in  general  all  the  metals,  lose  their  power  1^  the  action 
of  cold  more  cttsily  than  in  winter. 

It  results  from  this  fact  that  a  ceitain  degree  of  cold  weakens  and 
destroys  the  electric  power  of  all  bodies^  and  that  this  degree  is  not 
the  same  for  all. 

Third  Fact, — 1.  On  a  day  when  the  electric  teoiion  is  strong, 
and  when  the  rod  is  decidedly  negative  in  mercury  at  the  common 
temperature  of  the  air,  if  we  giadually  cool  down  another  vessel  of 
mercury  to  32°,  and  plunge  a  glass  rod  into  it  at  each  degree  which 
its  temperature  sinks,  it  becomes  at  fint  more  and  more  negative 
the  lower  the  temperature  sinks.  If  we  continue  the  immersions, 
it  comes  out  less  and  less  negative,  and  at  last  inexcitable  withoiK 
the  electricity  changing  its  nature.  If  we  then  allow  the  mercury 
and  the  rod  to  recover  the  temperature  of  the  air,  the  rod  becomes 
again  electric,  and  the  electricity  is  always  negative. 

He  case  is  different  when  we  preserve  the  mercury  at  the  tem- 
perature of  the  air,  and  gradually  cool  the  rod  to  32°.  It  become^ 
at  first  less  and  less  negative,  then  inexcitahle,  then  positive,  and 
at  last  inexcitable.  When  we  allow  it  to  come  to  the  temperature 
of  the  air,  it  becomes  successively  positive,  inexcitahle,  and  nega- 
tive, even  more  negative  than  at  fint. 

"the  electricity  of  the  rod,  then,  remains  negative  when  we 
weaken  the  power  of  the  mercury ;  and  it  becomes  positive  when 
we  weaken  the  power  of  the  glass. 

2.  When  the  rod  is  strongly  negative  with  a  north  wind,  and  at 
a  time  when  the  thermometer  in  the  open  atr  is  17^%  if  we  expose 
to  the  open  air  a  glass  rod  of  the  size  of  roll  sulphur,  and  if  we 
take  care  to  carry  it  into  the  room  every  minute,  plun^ng  it  each 
time  into  mercury  of  the  temperature  of  the  foom,  it  comes  out  at 
first  less  negative,  then  inexdtable.  Some  time  after  it  appears 
positive,  and  again  inexcttable.  By  and  by  it  appears  weakly  pou- 
tive,  and  then  finally  inexcitahle.  It  is  in  vain  attcr  this  to  leave  it 
exposed  to  the  cold ;  no  electricity  appears  when  it  is  plunged  into 
the  mercury.  When  we  allow  it  to  recover  the  temperature  of  the 
room,  plunging  it  at  intervals  into  the  mercury,  we  see  it  becoming 
successively  positive,  inexcitahle,  negative,  inexcitahle,  positive, 
inexcitahle,  and  at  last  negative,  as  before  the  experiment. 

We  can  at  all  seasons  obtain  the  same  result  by  cooling  the  rod 
by  repeated  doses  of  ether. 

When  the  rod  is  goin?  to  change  its  state,  the  new  electridty 
be^ns  always  at  one  of  tne  extremities,  while  the  old  still  subsists 
at  the  other.  These  two  electricities  are  separated  from  each  other 
by  an  inelectrical  space.  It  is  in  such  a  case  that  the  rod  comes  out 
of  the  mercury  sometimes  positive  at  the  top  and  negative  at  the 
bottom,  sometimes  negative  at  the  top  and  positive  at  the  bottom. 

S.  When  the  rod  is  naturally  inexcitahle  in  the  mercury,  if  the 
mercury  and  the  ^iaaa  are  both  without  power  when  rubbed,  with 
flannel,  and  if  weooolthe  rod  with  ether,  it  becomes  wertly  nega- 
tive in  4>e  merciuy.    ii  the  meicur;  ii  still  capaUe  ot  becmimg 
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electric  with  wool  and  the  rod  akme  witbout  power,  h  beoomei,  on 
the  contrary,  positive  wbeD  it  u  cooled.  In  these  two  cases  it  is 
found  ioexcitibie  when  it  returns  to  the  tempenture  of  the  air. 

"liie  DssccDt  electricity  of  the  rod,  then,  u  negative  in  the  mer- 
cury wheo  ibe  latter  is  naturally  without  power,  and  positive  when 
itsiill  preserves  power. 

4.  llie  electricity  produced  by  friction  with  wool  is  equally  sus- 
ceptible of  changing  its  nature  when  we  coed  the  substance  rubbed. 
I  nave  allowed  a  lai^  rod  of  glass  to  co^  in  mercury  to  14°  at  a 
time  when  it  was  strongly  positive  upon  rubbing  it  with  wool.  After 
taking  it  ou^  I  rubbed  it  from  time  to  time  on  the  sleeve  of  my  coat, 
ai  it  recovered  its  tempenture.  At  first  it  was  inexcitable ;  some 
tiaoe  after  it  was  pretty  strongly  negative ;  at  the  end  of  some  mi- 
nutes it  became  inexcitable ;  finally  it  showed  itself  positive,  and 
continued  so.  Sulphur  and  wax  treated  io  the  same  Way  appeared, 
on  the  c(»itrary,  positive,  then  inexcitable,  and  then  native,  as 
usual.  When  the  temperature  of  the  external  air  is  23°  or  21°,  we 
stay,  obtain  the  same  results  by  exponng  these  substances  to  the 
«i>ld  of  the  atmosplMre. 

From  this  bet  it  results  that,  if  we  progressively  weaken  the 
power  of  glass,  while  we  preserve  that  of  mercury  at  a  constant 
d^ree  of  force,  the  electricity  of  the  rod  becomes  successively 
positive,  negative,  and  positive,  according  to  its  degree  ctf  relative 
weakness. 

fimrik  Fad — Artificial  heat  produces  on  the  electric  power 
similar  effects  as  artifidal  cold  does. 

I  1.  If  we  gradually  beat  a  glass  rod  when  it  is  naturally  very  elec- 
tric, and  at  each  degree  of  heat  acquired  we  plunge  it  into  mercury 
at  the  comnoD  temperature  of  the  atmosphere,  it  becomes  the  more 
electric  the  more  its  temperature  is  elevated  above  that  of  the  mer-  ' 
eury.  When  we  allow  it  to  cool,  its  electricity  again  diminishes, 
and  returns  gradually  to  its  ori^nal  state. 

The  case  is  different  when  we  heat  the  mercury,  and  allow  the 
rod  to  remain  at  the  temperature  of  the  atmosphere.  The  rod 
comes  out  of  the  mercury  so  much  the  more  leebly  electrified  the 
higher  the  temperature  of  the  mercury  is  elevated  above  its  own. 
It  must  be  understood,  however,  tliat  this  eGfect  takes  pUce  only 
durii^  the  two  or  three  first  limes  that  the  rod  is  plunged  into  the 
mercury ;  for  if  we  continue  the  process,  the  rod  becomes  more  aiMl 
more  electric  in  proportion  as  it  becomes  hot.  Its  electricity,  how- 
ever, IS  much  weaker  than  that  which  it  acquires  when  it  is  h<rt, 
and  the  mercury  cold. 

It  seems  surprising  that  hot  glass  becomes  so  electric  in  cold  mer- 
cury, and  cold  glass  soUttle  inhot  mercury.  But  we  must  consider 
that  if,  in  the  conflict  of  the  two  c^posite  forces,  the  one  is  natu- 
nlly  superior  to  the  other,  the  e^ot  produced  ought  to  increase 
when  the  fiuperk>r  force  is  increased,  and  diminish,  on  the  contrary, 
when  the, inferior  force  n  augmented. 
■  .SU^Vfhim  glass  and  mercury  ue  naturally  loexdtable  the  one  by 
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the  other,  if  we  bttt  tKAy  the  rod,  frequently  the  increase  of  a 
single  degree  of  beat  {(sufficient  to  pTDduce electricity.  Frequently 
2°,  sometimes  4S  and  aometimet  8  ,  arc  required  according  to  the 
degree  of  ioezcitabiiity. .  "But  when  we  heat  the  mercury  only,  we 
must  nise  it  4",  8°,  ifi°,  or  &2°,  higher  than  the  rod  before  elec- 
tncity  is  excited  by  a  siogle  immersion. 

The  electric  power  of  mercury  to  act  on  that  oi  gla»  requires, 
tbnelbre,  four  tune*  more  force  than  is  ttecetsary  for  that  of  glass 
to  act  OD  mercury.  Hence  the  electric  power  of  glass  is  to  that  of 
mercu^  ::  2  :  1. 

F^th  Faii. — 1 .  I  have  said  that  on  heating  the  rod  its  electricity 
augmeols  progresuvely.  "Hiis  is  the  case  only  to  213°.  Bej'ood 
that  degree  the  electricity  of  the  rod  in  the  cold  mercury  diminubes 
more  aoA  more,  and  disa[^>eata  entirely  at  about  410°,  When  it  is 
inexeitable  at  this  degree  of  heat,  if  we  allow  it  to  cool,  it  does 
not  fail  to  become  electric,  and  to  recorer  nearly  its  ori^nal  d^pce 
oi  intensity. 

Whatever  be  the  natural  tenuoa  of  the  electric  power,  the  cold 
rod  comes  out  equally  inexcitable  from  the  two  first  inmenioiu  into 
mercury  of  the  tempcmture  212'^  or  257'.  I  say  from  the  first  two 
immersions,  iot  it  appears  electric  at  the  following  immernotn  as 
soon  as  it  btcomn  hot. 

We  must  observe  that  when  the  hot  rod  is  inexcitable  in  cold 
mercury  at  531°,  it  is  still  electric  in  mercury  of  the  temperatuie 
of  )40°;  and  that  when  the  cold  rod  is  ioexciuble  in  mercury  of 
the  temperature  2&7°,  a  rod  heated  to  dOS"  does  not  cease  to  b« 
electric  in  it.  The  inescitability,  therefore,  which  takes  place  in 
tliese  two  circumstances  is  not  the  mult  oi  the  destruction  of  one 
of  the  two  powers  by  the  heat,  but  of  a' momentary  equibbrium 
between  the  two  forces  which  act  against  each  other ;  and  this  cqiH- 
librium  is  equally  produced  here  either  by  increasing  the  weaker 
power,  or  by  giving  to  the  strongest  an  excessiTe  increase  of  force. 

2.  Heat  d<«s  not  always  act  as  a  force  increasing  the  tensioD.  In 
certain  circunstances  it  has  the  pn^rty  of  weakening  it.  , 

During  the  time  of  strong  tension,  if  we  heat  in  winter  a  glass- 
rod  se  as  to  make  it  red  hot,  and  if,  after  keeping  it  in  that  heat  for 
some  time,  we  allow  it  to  cool  down  to  the  temperature  of  the  air, 
it  is  no  longer  excitable  in  mercury,  or  it  is  so  only  very  weakly,  in 
stunmer  we  may  obtain  the  same  remit  by  heating  only  to  410  ,  It 
is  not  possible  in  winter  to  weaken  in  this  manner  the  power  t4 
mercury,  because  we  cannot  raise  its  tempeiatnre  higher  than  S47^. 
But  in  summer  it  is  only  requisite  to  heat  it  for  an  instant  to  187°^ 
find  it  less  excitable  when  cold  than  it  was  before. 

There  is,  however,  a  method  of  weakening  the  power  by  a  very 
small  degree  of  heat  even  during  a  time  of  strong  tension  ie  winter. 
If  we  expose  for  several  hours  mereury  to  the  cold  aS  the  atmos- 
phere when  the  air  is  at  ;i2°,  and  a  ccHd  wind  blowing ;  and  if  we 
plunge  into  it  now  and  then  a  glass  rod,  it  always  oomes  out  electric. 
But  its  electricity  is  aiacb  WMker  towmrda  dw  end  than  xt  the  be- 

'  ■     ■  ,      ..Coosic 
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ginaing.  If  ire  now  bring  the  mercury  into  ft  room  where  the 
lembentnrc  is  46°  or  50°,  and  then  plunge  tbe  rod  Into  it,  we  are 
macn  suiprised  to  find  it  inexcitable.  Oa  exposing  the  mercary 
sgaiB  to  the  open  tir,  it  speedilj  recovers  its  pomr,  and  loses  it 
again  when  brought  into  the  room. 

If  we  cool  B  glass  rod  to  32**,  or  loWer,  at  a  time  when  it  is 
naturall]'  very  electric,  add  then  brii^  it  suddenly  to  the  fire  to  raise 
its  temperature  to  66**  or  140^,  we  Snd  it,  when  eooled  itgain,  in- 
eicilable  ia  liiercary ;  or  if  it  is  still  electric,  its  electricity  has 
changed  its  natvre.  This  shows  that  its  power  has  nO  longer  the 
same  ratio  of  force  to  that  of  mercuryi  This  diminution  dncs  not 
take  place  when  We  allow  it  to  return  of  itself  to  the  tempn^ture  of 
the  air.     In  that  case  it  is  more  electric  than  before  the  eoohng. 

All  that  I  have  said  of  glass  in  this  fifth  fact  and  in  tbe  foarth  h 
common  to  seating-wax,  sutphar,  silk,  and  woo!,  some  triffing 
differences  eMepteJ. 

Thus  we  may  say  that,  if  the  6rst  eflvct  of  heat  n  to  increase  the 
tenskitt  of  the  electric  power,  the  second  and  SBbsetjoettt  eftct  Is  to 
repress  the  Czpansire  force  by  bringing  it  nearer  tbe  centre  of  acti- 
vity  of'  tbe  attraction ;  and  thu  effect  is  produced  with  so  mueli  tbe 
more  facility  tbe  rarer  the  fluid  i>. 

Heat,  then,  acta  on  the  electric  power  in  the  way  of  attractioii 
hf  Of^Kising  its  expansion ;  and  tdd  in  tbe  way  of  an  expumve 
force  by  javourinK  its  developement. 

Sixlk  Port. — ^'fhese  diflerent  impressions  erf  heat  do  not  merely 
modify  tbe  tension  of  (he  electric  power ;  they  chftnge,  likewise, 
the  nature  ot  the  electricity, 

1.  If  we  gradvally  heat  the  rod  to  212",  when  it  a  strongly 
negative  in  mercury,  and  at  each  degree  of  elevation  pldnge  it  into 
mercury  at  the  temperatore  of  the  atmosphere,  it  always  cones  ont 
more  and  more  negative.  If  we  gradually  heat  the  mercury  in  its 
turn,  and  plunge  the  rod  (at  the  temperature  of  the  air)  into  it  at 
every  10"  of  elenftion,  it  comes  out,  on  the  contrary,  inexcitable 
at  176",  and  positive  when  the  tempcrat&re  rises  to  212°.  If  we 
allow  it  to  get  hot  in  the  mercury,  it  becomes  again  negative. 

8.  When  the  rod  heated  to  21 2"^  is  strimgly  negative  in  the  cold 
mercury,  if  we  continue  to  heat  it,  its  negative  state  diminishes  by 
little  and  little.  At  410°,  or  about  that  temperature,  it  becomes 
inexcitable  in  winter.  Beyond  that  degree  it  comes  oot  positive, 
beginning  at  the  bottom  of  the  rod.  If  we  raise  the  temperature 
still  higher,  the  rod  becomes  inexcitable,  and  does  net  recover  its 
electric  state  again.  In  summer,  after  having  become  positive,  it 
passes  a  Eecond  time  to  the  negative  state ;  nor  is  it  neeessary  to 
neat  i(  so  much  as  hi  winter. 

When  the  cold  rod  comes  out  positive  from  mercury  at  212^  at 
the  first  iirmiersion,  if  we  coslinue  to  heat  the  mercury,  and  always 
keep  tbe  rod  at  the  (etopenrturc  of  the  air,  it  becomes  inexcitable, 
and  cDottnues  so  till  the  mercury  is  heated  to  the  boHing  point. 
Mercury,  then,  heated  to-317°  has  not  sufficient  force  to  oiake  tbe 
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rod  pan  to  sDOtber  electric  itatc ;  nor  is  it  possible  to  iqcrease  it 
further.  But  if  we  cannot  augment  its  force  by  heat,  we  can  in- 
ciCMC  it  relatively  by  weakening  that  of  glass  by  cooling  it.  We 
then  see  tbe  rod  becoming  succeuively  negative,  inexdiabie,  and 
positive. 

Thus  by  increasing  the  power  of  the  glass  the  rod  becomes  suc- 
cessively negative,  positive,  and  negative,  according  to  its  degree  of 
relative  force ;  and  by  increasing  that  of  the  mercury,  or,  which 
comes  to  the  same  thing,  by  diminishing  that  of  tbe  glan,  it  be- 
comes successively  positive,  negative,  and  positive,  according  to  its 
degree  of  relative  weakness. 

3.  The  rod  passes  successively  through  all  these  states  in  the 
coarse  of  tbe  year,  when  its  power  begins  to  appear.  It  is  in  winter 
that  it  appean  nascent,  successively  positive,  negative,  and  positive, 
according  to  its  degree  of  relative  feebleness ;  and  it  is  in  summer 
that  it  is  successively  negative,  positive,  and  n^alive,  according  to 
its  degree  of  relative  force. 

When  the  nascent  electricity  of  (be  rod  in  mercury  commences 
by  being  positive,  it  becomes  inexcitable  and  negative  by  heating  it 
a  few  degrees.  When  it  commences  by  the  negative  sjate,  it  be- 
comes successively  positive,  inezcitable,  and  negative,  in  proportion 
as  we  beat  it.  When  it  appears  by  the  second  state  positive,  we 
make  it  become  by  heating  it  successively  negative,  inexcitablej 
positive,  inexcitable,  and  negative. 

Whatever  is  the  state  of  the  nascent  electricity  of  the  rod  in 
winter,  it  comes  out  of  mercury  of  the  temperature  140°,  or  higher, 
almost  always  inexcitable  after  the  first  immersion.  Then,  in  pro- 
portbn  as  it  acquires  heat,  it  becomes  electric,  and  changes  its 
electricity  once  or  dftener,  according  to  tbe  state  from  which  it 
eet  out. 

If  we  gradually  heat  tbe  rod  in  summer,  when  its  itascent  elec- 
tricity in  mercury  appears  in  the  first  state  negative,  it  becomes 
successively  positive,  inexcitable,  and  negative.  When  it  com-r 
jnencea  by  the  positive  state,  it  becomes  negative  on  beating  it,  and 
does  not  go  further.  When  it  commences  by  the  second  state 
negative,  it  may  become  inexcitable  by  heating  it;  butitst<^ 
there. 

Whfn  the  nascent  electrical  state  of  the  rod  is  negative  In 
siimmcF)  it  always  comes  positive  out  of  mercury  heated  to  140°, 
and  it  becomes  negative  on  heating  it.  If  it  is  naturally  positive,  it 
conies  out  negative,  and  it  remains  in  that  state,  on  heating  it,  till 
the  end  of  its  cooling,  when  it  appears  very  weakly  positive  before 
beconjing  ine^clt&ble. 

Thus  in  developing  the  powers  the  electricity  of  the  rod  changes 
its  nature  once,  twice,  or  thrice,  acc(»xling  to  the  respective  state  of 
the  forces  at  th<e  moment  pf  development ;  and  in  all  cases  it  termi- 
nates by  being  negative  when  the  two  powers  are  equally  developed. 

4.  The  two  powers  may  be  inexcitable  the  one  by  the  otner, 
ttipugh  each '  may  be  reqdered  ^eakty  electrical  by  friction  with 
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woc4.  In  this  case  the  rod,  being  heated  sobie  d^^rees,  and  ploDged 
into  cdid  mercujy,  alnajs  becomes  n^attre.  The  same  rod  being 
cold,  and  plunged  into  mercury  heated  a  few  degrees,  becomes,  on 
the  other  band,  positive.  The  hot  cod,  after  having  been  negative 
in  cold  mercury,  is  still  susceptible  of  passing  into  the  positive  state 
when  heated  to  a  higher  temperature. 

There  are,  then,  two  positive  states :  the  one  takes  place  whea 
the  power  of  the  glass  is  iuferior  to  that  of  the  mercui^,  and  the 
other  when  the  power  of  the  glass  enjoys  too  great  a  superiwitj 
over  that  of  the  mercury.  As  this  hist  positive  stare  is  preceded,  as 
well  as  the  first,  by  a  momeotary  equilibrium  of  forces,  it  can  vnly 
be  the  effect  of  a  new  weakening  of  the  power  of  the  glass  produced 
by  the  immersion,  by  its  too  great  exfnnsioa  compared  to  that  of 
the  mercury,  and  by  the  subsequent  revulsion  of  the  last.  The 
positive  state,  then,  is  the  partition  of  the  most  feeble  power,  or 
of  that  which  becomes  so  by  the  result  of  the  pressure. 

5.  When  the  hot  rod  is  decidedly,  negative  in  the  mercuiy,Jf  we 
keep  it  a  long  time  in  that  degree  of  heat,  it  passes  to  the  positive 
state  as  soon  as  its  power  begins  to  get  weak,  and  it  is  found  akoost 
inezcitable  when  it  has  cooled. 

Seventh  Fad. — Mechanical  pressures  are  capable  of  producing 
the  same  changes  in  electficity. 

1.  If  we  merely  touch  the  surface  of  mercury  with  the  convex 
end  of  a  large  stick  of  sealing-wax,  polished  glass,  or  sulphur.  We 
generally  draw  it  back  positively  electric.  If  we  strike  the  sur&ce 
of  the  mercury  slightly  with  it,  we  render  it  inexcitable :  if  w« 
strike  with  greater  force,  we  make  it  negative.  This  experiment 
may  be  repeated  as  often  as  we  please. 

2.  When  the  powers  are  well  developed,  a  rod  of  glass  comet 
equally  negative  out  of  mercury  put  into  a  very  flat  vessel  as  out  of 
mercury  contained  in  a  conical  vessel.  When  the  power  of  the 
glass  begins  first  to  get  weak  in  winter,  the  rod  comes  positive  out 
of  tbe  shallow  vessel,  and  negative  out  of  the  deep  one.  On  the 
contrary,  when  the  power  of  the  glass  begins  first  to  get  weak  io 
summer,  it  comes  negative  out  of  the  shallow,  and  positive  out  of 
the  conical  vessel.  In  the  same  circumstances  we  obtain  the  same 
results  with  two  rods  of  glass  of  unequal  thickness,  and  plunged 
each  to  the  same  depth  in  the  same  conical  vessel, 

3.  If  we  press  a  rod  of  glass  over  its  whole  length,  so  as  neitha 
to  communicate  heat  nor  moisture,  and  then  plunge  it  into  menniry, 
it  becomes  electric  in  it  even  when  naturally  inescitable.  If  it  ii 
naturally  positive  it  becomes  negative,  and  it  becomes  more  strongly 
p^gative  than  before  when  it  is  naturally  negative. 

'  If,  instead  of  pressing  the  rod,  we  merely  wrap  round  it  a  dir 
linen  cloth  in  di^rent  folds,  and  while  we  bold  the  cloth  round  it 
draw  out  the  rod  gently  as  from  a  ra^e,  it  becomes  positive  io  the 
mercury  after  two  or  three  such  frictions,  when  it  is  naturally  nega- 
tive :  and  if  it  is  naturally  positive,  it  becomes  inescitable. 

4.  When  a  large  rod  b  decidedly  negative  in  the  mercuiy,  if  we 
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mtke  a  firm  ligature  on  it  with  tape  from  its  upper  tttremity  to 
wIthtD  2|  inches  of  its  lower  end,  add  io  this  state  plunge  it  into 
mercury,  the  oalied  part  of  the  rod  comes  out  at  first  inesritable, 
and  some  time  after  more  or  less  weakly  positive.  On  uniloing  the 
Hgature  we  find  the  rod  InsUntly  strongly  begatire  in  the  mercuiy. 

So  that  when  we  apply  pressure  to  i  part  <«ily  of  the  rod,  the 
fluid  of  the  part  not  pressed  acquires  espansion. 

5.  However  strong  the  tension  of  the  power  may  be,  if  «re  press 
the  rod  with  vigour,  and  for  a  long  time,  along  its  whole  lengtli,  it 
at  last  loses  its  power.  It  is  on  this  account  that  when  we  keep  it 
plunged  in  mercury  for  a  longer  or  shorter  time,  when  it  is  not  v«ry 
strongly  negatire  it  becomes  gradually  tnexcitable,  then  positive, 
and  at  last  nnaily  inexcttable. 

■  Eig/Uk  Fad. — Electricity  likewise  changes  its  nature  under  the 
influence  of  the  principle  of  humidity. 

When  the  rod  is  decidedly  negative  in  mercury  during  drj*  aod 
edd  weather,  if  we  plunge  it  into  water,  and,  after  drying  It  with  a 
linen  cloth,  plunge  it  again  into  mercury,  it  comes  out  posidre.  If 
we  moisten  it  again,  spreading  the  water  over  every  part  of  the 
surface  with  the  finger,  and,  after  drying  it,  plunge  it  into  mer- 
cury, it  comes  out  inexcitable.  In  proportion  as  the  moistnre  eva- 
porates, either  by  leaving  it  in  the  air,  or  by  moistening  it  with 
ether,  and  allowing  it  to  evaporate,  it  becomes  scccessively  positive, 
inexcitable,  and  negative,  as  before  the  experiment. 

We  must  observe  that  in  this  case  the  power  is  only  weafceited 
when  the  moisture  has  not  been  applied  to  the  whole  snrftce,  and 
that  in  the  contrary  case  it  b  destroyed. 

It  results  in  general  from  these  facts  that  the  different  electric 
atatea  of  glasd  io  mercury  are  the  different  effects  of  two  powera 
whose  forces  are  variable,  and  f^quently  change  their  ratio  to  each 
other.  In  the  mutual  pressure  of  these  powers  it  is  the  one  which 
Is  most  powerful  at  the  instant  of  their  reaction  which  is  always  - 
Degative,  and  it  is  the  weakest  which  is  positive.  We  increase  the 
electric  intensity  by  weakening  to  a  certain  point  the  weakest  power, 
cw  17  increasing  in  the  same  way  the  strongest  power;  because  in 
both  cases  we  increase  the  ratio  between  the  forces.  On  the  other 
hand  we  diminish  the  electrical  intensity  by  weakening  the  strongest 
power,  or  by  increasing  the  weakest ;  because  in  these  two  cases  we 
diminish  the  ratio  between  the  forces.  The  two  powers  are  inex- 
otable  the  one  by  the  other  when  the  two  forces  are  to  each  other 
to  a  ratio  of  equalin  or  in  equilibrium.  Finally,  the  electricity 
changes  its  nature  when  the  ratio  of  the  forces  becomes  invetse; 
that  is  to  say,  when  the  weakest  power  becomes  superior  to  the 
strongest. 
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it«5MircA«t  respecting  the  Laws  of  the  DilatatuM  of  Liquids  at  (dt 
Temperatures.    By  M.  fiioi. 

(Read  to  the  Society  d'Arcueili  Aug.  S,  1813.) 

Tub  knowledge  of  the  laws  of  the  dilatation  of  liquids  ii  neces- 
sary in  Dumerous  chemical  and  physical  investigatloos.  We  miuC 
be  acquainted  with  the  dilatations  of  water  to  reduce  the  specific 
gravities  observed  in  this  liquid  to  comparable  teron.  We  must  bft 
'  acquainted  with  those  of  alcohol  to  determine  lis  density  at  differefit 
temperatures,  ot  to  make  use  of  the  thermometers  in  which  that 
substance  is  employed.  If  we  endeavour  to  compare  theoretically 
the  dilatabilily  of  different  liquids  with  each  other,  and  to  combine 
their  greater  or  smaller  dilatations  with  their  tendency  to  boil  or  be- 
come solid  at  lower  or  higher  temperatures,  we  shall  find  it  impos- 
sible to  do  it  generally,  or  even  to  form  precise  notions  on  the  sub- 
ject,  until  we  have  expressed  the  dilatations  by  general  formulas 
which  represent  them  at  all  lemperatures,  and  which  lay  before  us 
the  peenltarities  of  each  liquid  wnich  we  wish  to  esamiue. 

Such  is  the  object  of  this  CMay.  1  shall  show  that  for  all  liquids 
whose  dilatations  have  been  hitherto  examined  the  rate  of  the  dila- 
tation may  be  represented  at  every  temperature  by  an  expressioQ 
of  this  form  : — 

in  which  t  denotes  the  temperature  in  degrees  of  the  merctiriirl 
Aermometer,  and  a,  &,  c,  constant  coefficients  which  depend  upon 
the  BRtnre  of  the  liquid.  I  suppose  here  that  f,  is  the  true  dilatation 
fer  unity  of  volume  reckoned  from  the  temperature  of  fireeziDg 
water;  but  it  is  easy  to  see  that  the  apparent  dilatatkm  folhnva 
ihnilarlaws;  for  if  we  represent  the  apparent  dilatation  by  A,,  and 
denote  by  K  the  cnbic  dibitatioa  of  the  vessel  in  which  we  dbtart 
the  Uqaid,*  we  have  in  general 

A,  =  3;  -  K  /, 
at  lead  if  wc  select  the  square  <^  the  coefficient  K,  which  may  btt 
idmoit  always  done,  as  the  dilatation  of  wlid  bodies  is  extremely 

BBWll. 

Let  ui  suppose  that  the  primitive  volume  of  the  liquid,  being  1 
when  t  =  o,  occupies  at  -f  /  degrees  a  number  of  divisions,  X,  in 
the  vessel  wboae  cubic  dilatation  is  K.  This  number  of  dinskxM 
will  correspond  with  a  gmter  capacity  than  when  t  was  equal  to  o. 
It  will  correspond  to  the  capacity 

•  Whal-I  nniB  b;  critk  aHatatlon  here  !■  tike  triple  of  the  Hneif  diUutloi. 
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XO  +  K/+  5^}; 

and  as  by  Bn^Mudoo  it  is  equal  to  1  +  }„  liiice  3;  is-the  true  dila- 
tation for  unity  of  Tolume,  we  Eiare 

Tluinntus 

X-_-LL!i_=iI  +*■      "    "" 

'"lj.iC«j.lC»»»  ^1 


The  first  tenn  of  this  expresuoo  ii  the  primitiTe  volume  at  0° ;  the 
second  is  the  apparent  dilatation  A,.    We  have^  therefore. 


The  term  afiected  by  — -  is  absolutely  insensible  in  the  most  exact 

obsemtions  on  the  dilatationi  of  liquids  made  in  glass  vessels  be- 
tween the  temperatures  of  —  15°  and  +  lOO".  If  we  neglect  it, 
we  have 


a  value  which,  neglecting  the  square  of  K,  and  the  product  of  K 
by  ^,T  becomes 

A,  =  S;  -  K  /, 
as  we  have  supposed  above. 

To  establish  the  preceding  law,  and  determine  the  coefficients 
a,  b,  c,  relatively  to  diSereot  liquids,  I  shsll  make  use  of  a  set  of 
experiments  made  with  great  care  by  Deluc  on  the  dilatation  of 
nine  liquids,  with  which  he  had  constructed  thermometers,  which 
he  regulated  in  freezing  water  and  boiling  water,  mariung  0^  at  the 
fir«t  p(HQt,  and  80°  at  the  second,  and  dividing  the  interval  into  80 
equal  parts.*  It  is  true  that  some  of  the  substances  which  he  em- 
ployed boil  in  the  open  air  at  temperatures  below  that  of  boiling 
water ;  but  this  was  not  the  case  in  his  themvMneters,  because  he 
had  perfectly  freed  them  from  air.  Rectified  alcobol,  which  boils 
in  the  opea  air  at  about  165°,  when  freed  from  air,  and  incloaed  in 
a  close  tube,  may  be  heated  to  212°  without  boiling,  and  it  coo- 
noes  still  to  acqmre  heat  and  to  dilate  even  at  that  point  and  beyond 
it.  It  is  easy  to  see  the  reason  of  this  phenomenon  from  Daltou'a 
theory  of  the  formation  of  vapoun;  but  here  1  shall  satisfy  mysdf 
with  considering  it  as  a  &ct.  The  following  table  eshiluts  Deluc's 
experiments : — 

•  Reckercbci  rar  In  HodilcMlrai  it  I'Atmo^lwre,  t«n.  I, 
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1 
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5 
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so 

80 

SO 

80 

so 

14-7 

74-3 

741 

73-8 

7S'S 

69-4 

60-5 

es-6 

684 

67-8 

66-7 

e4-3 

63-3 

68-6 

619 

60-6 

558 

50- 1 

58-5 

6T1 

56-8 

54-8 

47-7 

Bl-6 

60-7 

41-1 

40-6 

46'B 

«-3 

41-8 

40-2 

S5-) 

31-3 

30-3 

88-4 

S9-S 

S8-T 

sa-6 

86-5 

SS-0 

83-9 

S3-8 

S3-S 

81-9 

81-0 

19'4 

18-9 

I9-0 

n-8 

16-6 

15-3 

U-8 

18-8 

IBB 

ll-l 

3-4 

9-3 

9-4 

8-4 

4-7 

4-B 

3-*l 

3-4 

1-0 

-M 

0 

0-0 

00 

0-0 

00 

00 

.  Now  if  we  represent  by  Dt  the  number  of  degrees  indicated  by 
each  of  these  thermometers,  when  T  is  the  number  indicated  \fj 
the  mercurial  thermometer  divided  into  80  parts,  we  may  represcat 
all  these  experiments  by  the  general  formula 

Dt==AT  +  BT'+CT' 
A,  B,  C,  being  arbitrary  constant  quantities,   different  for  each 
liquid,  the  values  of  which  for  the  liquids  observed  by  Deluc  are 
.given  in  the  following  table : — 


Vnloei  kf  the  M^cfcati. 


OlitCDil  . 


ilollof 

Euenlial  oil  of  tbyne  . . . 

W&tcr  Balaratcd  wilb  ult 

81  ronf  alcohol 

"One  part  alcohal  and  one  walff 
-Ooe  part  alcohol  and  ihrce  -'~' 


4.1-000000 
4.0-95066X' 
4-0'K0448 
4-0-949335 
+  0-8B0006 
+  0-784000 
+  0-705333 
-I- 0-010333 


-r  0-0000000 
-h  0-0007500 
+  0-0013086 
-0-OOOIflVI 
+  O'0r)80876 
+  0-0080800 
+  0<»8750O 
+  0-0165877 
+  0-0135000 


+  0-000010000 
+  0-000008775 
+  0-000007760 
+  0-D0001166T 
-0-000039444 
-0-000050000 


-    To  show  the  agreement  of  these  results  with  observations,  1  have 
calculated  the  value  of  Dt  by  the  formula  for  each  of  the  liquids 
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from  20°  to  10^,  and  I  have  compared  them  with  the  unmbers  ob- 
KTved  by  Delac.    This  is  th«  object  of  the  following  tables : — ' 

Calculation  of  the  Olive  Oil  Thermomelir  from  iha  Fon^a 

Dt  ■  o-osoee?  T  +  0-00075  t"  —  000001667  t* 


l>r«Maf>B«. 

Liqald. 

CBritlUKCD. 

T 

0UMVC4. 

DiBowm. 

so 

80O0 

80-0 

0-00 

70 

ea-M 

69-4 

-0-24 

60 

59-87 

69-S 

-0«7 

Olin 

dl. 

60 

49-20 

49-2 

0-00 

40 

S9-12 

S9-2 

+  0-08 

SO 

S9-J5 

29-S 

-fO-15 

20 

19-30 

19-3 

0-00 

10 

9-58 

9-5 

-0-08 

0 

OOO 

<M) 

0-00 

M.  Deluc  at  difierent  times  put  the  olive  oil  thermometer  ioto  a 
freeing  mixture  which  sunk  the  mercurial  thermometer  to  — 14°; 
and  he  aayi  that  the  oil  thermometer  stood  nearly  at  the  same  degree 
m  Iw^  m  the  oil  ctmtioued  liquid.  This  remit  agrees  with  our 
formuu ;  for  if  we  suppoae  T  =  —  14,  the  formula  ^ves  0^  ™ 
—  lS-31 . 

But  nhen  the  oil  began  to  solidify,  the  oil  thermometer  suoik  all 
at  once  much  more  than  the  mercurial  thermtMneter.  The  oil  sank 
alti^ether  into  the  bulb.  It  was  obviously  the  congelation  that  pro- 
duced this  sudden  effect;  for,  after  it  had  taken  place,  if  the  tem- 
perature was  elevated,  the  mercurial  themometer  began  to  rise  iai- 
mediately ;  but  the  oil  thermometer  remained  slationary  for  a  consi- 
derable time }  no  doubt  the  time  necessary  to  liquily  the  oil.  When 
once  melted,  the  oil  speedily  rose  as  high  as  the  menniry,  and  con- 
tinued its  usuat  dilatation.  Deluc  supposes  that  it  was  the  absence 
of  air  which  ennbled  the  (ul  to  acquire  so  great  a  degree  of  cold 
without  freesing,  though  It  would  have  congealed  in  die  open  air; 
but  H  appears  from  the  expeiiments  of  Sir  Charles  Blagden  that 
neither  the  exclusion  of  ur  nor  rest  are  absolutely  neccaaary  for  this 
effect,  though  tbey  may  contribtMe  to  it. 

We  see  by  these  phenomena,  1.  That  olive  oil  in  certain  circum- 
staoces  nuy  be  cooled  down  much  beyond  its  ordinary  degree  of  cotk- 
gebtton  without  freezing.  2.  That  it  dimimsfaes  in  bulk,  like  mer- 
ctiry,  when  it  freezes.  This  is  quite  obvious,  as  the  frozen  portions 
■ink  to  the  bottom  of  the  vessel.  3.  That  to  the  very  moment  of  its 
bsconii^  ttiii  itconiiaues  exactly,  or  very  newly,  to  eoatraetac- 
cordivg  Ml  thrt  wuul  law.  This  aj^jtean  to  Im  the  case  with  muew^ 
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from  Mr;  Caveodisb's  diieutsioo  reacting  Hiitdbio'a  expaimeott 
at  Hudson's  Bay. 

We  see  from  this  that  the  oil  in  cooltne  to  any  degree  whatever 
cannot  have  an  appareat  maximum  condensation  (as  is  the  case 
Tnth  water),  at  least  in  glass  tubes.  This  is  shown  by  om  fennuh  | 
for  thta  maximum  would  take  place  when 


lliis  gives  ns 

0  =  0-9S0667  +  00015 T  -  0-000005 T» 
an  equatim  the  roots  of  which  are 

T  =.  -  Sll'l";  T"  ■:  +  611'-l* 
That  if  to  lay,  that  if  th«  oil  could  remain  liquid  at  thcae  ten^ra- 
turei,  and  continued  to  dilate  according  to  the  same  law,  it  would 
have  an  apparent  maximum  of  condensation  when  cooled  down 
Sll'l  belew  U,  asd  an  apparent  maxiAum  of  dilatation  when 
heated  to  6U'l  above  zero.  But  these  pointi  are  too  much  beyond 
the  limits  of  the  observations  on  which  our  calculations  are  founded 
to  warrant  the  extension  of  the  formula  to  them.  We  may  con- 
clude that  olive  oil,  as  longas  itremaiBs  Ilauid,  continues  to  con- 
dense by  cooling,  and  that  it  freezes  without  dilating,  as  is  con- 
firmed by  observations. 

Let  us  DOW  proceed  to  the  essential  oil  of  camonile.    For  it  we 
have 

Dt  =;  0-9204416  T  +  0-001S056  T«  -  O-O0O0O3889  T 

The  following  table  shows  the  agreement  of  the  results  of  the 
formula  with  ofoservatitHi :— ~ 


M,re»l.l 

Degren  of  tbe  oil  of  conomile 

Lifiia. 

ihtma. 
WClcr. 

thenooaetcr 

T 

ClcnlBled. 

ObforTed. 

DIAtcMe. 

80 

SO-00 

80-0 

0-00 

?o 

69^« 

69-5 

-l-OOl 

60 

59-09 

»»-l 

-fO-01 

Esseuial 

60 

48-80 

4»« 

0-00 

oil  of 

40 

38-66 

38-6 

-o-oc 

OBoaile 

aa 

28«l 

28-7 

-Offl! 

20 

18-90 

18-9 

0-00 

10 

9-30 

9-3 

0-00 

0 

0-00 

0-0 

0-00 

We  see  that  in  this  case  the  formula  is  as  exact  as  observation 
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itself.  It  fbllowe  in  this  ewe,  likewise,  tluit  tbe  oil  hu  no  niaximam 
of  condeDMtion ;  Am:  tbe  equation  of  this  maximum  is 

0  =  0-9iKM416  +  0-0026I2  T  —  0-(K)0011667  T" 

the  roots  aS  which  are 

T  =  -  189°,  T"  =  +  415° 

Tallies  too  remote  from  our  experiments  to  induce  us  to  consider 
them  as  applicable.  We  see  that  this  oil,  likewise,  congeals  without 


Let  us  examine  in  tbe  same  way  the  essential  oil  of  thyme.     Fw 
it  we  have 

n,  =  0-9493S6  T  —  0-0001667  T"  +  0^3000  T> 

Tbe  following  table  shows  the  agreement  of  tbe  formula  whh 
aqierimeott: — 


Ul-lJ. 

tb«rai. 

T 

CalcaUUd. 

Obwrred. 

DIfferenM. 

80 

80-00 

80-0 

0-00 

70 

69-07 

68'S 

-0-27 

eo 

58-52 

58-3 

—0-22 

Exential 

50 

48-SO 

48-3 

0-00 

oil  of 

40 

38-35  " 

3S-4 

+005 

thyme. 

30 

28-60 

28-6 

WKi 

20 

19-00 

19-0 

OiK> 

10 

■9-48 

9-4 

-0O8 

0 

OOO 

0-0 

0-00 

Here  the  agreement  is  very  satisfactoiy.  There  is  no  tnaximtmi 
<tf  coodensatioD ;  for  the  equation  wbicb  that  maximum  would 
gire  is 

0  =-0-949336  -  00003SS4T  +  0-OOOOS  T* 
tbe  two  roots  of  wliich  are  ima^ary.  Hence  that  oil  will  congeal* 
like  the  last,  without  dilating. 

We  now  come  to  water  saturated  with  comrncm  salt.  For  it  we 
-have 

Dt  =  0-820006  T  +  0'0020275  T*  +  0-000002775  T» 

Hie  comparison  of  this  formula  with  observation  is  as  follows: — 
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mM. 

S^ercDfial:, 
tietib. 

Obwr^M.  1  DifltrtotA 

SO 

80«) 

80-0 

0-00 

Water 
satuMtad 

with 

common 

salt. 

70 

60 
50 
40 

68-29 
57-10 
46-42 
36-22 

6S-4 

57-1 

46-6 
36-3 

+0-11 

0-00 
+  0-18 
+0-0S 

SO 
20 
10 

26'50 
17-23 
8-41 

26-5 

17-3 

8*4 

0-00 

+0-07 

-0-0 1 

0 

0-00 

0-0 

0-00 

-10 

-8-00 

-8-0 

0-00 

The  agteMnent  of  obsersatien  with  the  formula  is  as  exact  as 
could  be  desired.  In  ibis  case  the  cobtraction  was  observed  below 
zero  by  meAna  of  freezing  mixtures,  and  we  see  that  calculatioa 
agrees  with  experiment  at  that  point  likewise.  This  solution  con- 
geals, alsb,  without  dilating;  for  (be  equation  of  the  maximum  is 

0  Si  0-820006  +  O-0O4055  T  +  0000008325  T" 
the  two  TOots  of  which  are  anaginaty.  Hence  water  saturated  with 
common  salt  los^  the  property  of  dilating  before  it  becomes  solid. 
It  would  be  interestii^  to  Verify  this  result  by  experiment ;  *  for, 
though  it  is  founded  on  a  strong  analogy,  since  the  law  of  dilatation 
holds  at  —  10°  Reaumur,  jet  it  can  be  considered  only  in  the  light 
of  K  Ter^  [neblble  hypothesis.  But  to  taMke  the  exfierioieBt  exactly, 
the  thermomettr  should  be  comfdetely  tned  from  air,  and  it  should 
be  cooled  sktwly,  that  the  liquid  may  remain  fldid  even  wbeO  btiavr 
the  Seeing  pmnt. 

Sir  Charles  Blagden  made  an  observation  of  this  kiad,  of  which 
an  account  is  given  in  his  interesting  meiAoir  on  the  degree  of  the 
congelation  of  water ;  but  the  solution  which  he  employed  was  Aot 
SHtotated.  It  CotrtaWd  4*8  pwts  of  water  for  otie  of  srff.  Cod- 
Seqiieirtlj'  Hs  eofige!i*tion  to<A  plactf  at  ^  1 0*57°,  according  to  (he 
fcrfr  wMch  SJagded  discovered.  This  sotntioA  contracted  in  cooling 
tff  —  fl-eyj  btrt  wbeti  cooled  down  to  —  7'55''i  it  appeared  (0 
fflhrte  srtislfcPy.  These  limits  are  considerably  ahwfe  -"  10°,  Kt 
tthfi*b  lMiJ<!  tried  the  Aiturated  solution  «^ch  fttfUed  bh  thertfio- 
tttiat.  Hedce'  iht  expedman  of  Blagden  catitiot  id  the  teiast  in- 
jiirtf  iki  b*  which  wc  hate  fonnd  for  the  aol\stioti  Which  Delitc 
efltploj'ed.'  It  is  tety  likeiy  that  a  dertaio  prfipctrtioii  of  salt  depi  JfeS 
water  «f  the  profftey  of  dHctiHg  befee  0o(igBlatio%  a£d  that  a 

'  Una  en  eljAeHinAn  teiSId  IMitV  W  mhdt,  ii  irafeT  partt  wIfG  iS  liit  lo  lU 
aM*r  i<M«Mtti>g.-^. 
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Ginaller  proporlioo  does  not  produce  this  effect.     This  happens  with 
mixtures  of  water  and  alcohol,  as  will  be  seen  hereafter. 

I  proceed  to  highly  rectifieil  alcohol.  The  alcohol  used  byDeluc 
was  sufficicQtly  strong  to  set  6re  to  gunpowder,  over  which  it  waa 
burned.  This  ts  the  way  in  which  Deluc  characterizes  it.  He 
found  that,  though  not  quite  so  strong,  provuled  the  proportion  of 
water  in  it  was  small,  the  same  results  nearly  were  obtained.  The 
following  is  the  formula  for  this  alcohol : — 

Dr  =  0784  T  +  0-00208  T»  +  0-00000775  T* 

Its  agreement  with  observation  will  he  seen  by  the  following 
table;— 


Hncikrial 

Liquid. 

(fcer™. 

T 

Obttrved. 

Dirertpcr. 

SO 

80-00 

80H} 

0«0 

70 

67-73 

67*8 

+0<»7 

60 

56-20 

56-2 

0-00 

50 

45-37 

45-3 

-007 

40 

35-09 

35'i 

+0-01 

30 

25-60 

25-6 

0-00 

20 

16-57 

16-S 

-^■07 

10 

8-05 

7-Jt 

-O-IG 

0 

0-00 

0-0 

0-00 

—  10 

-7-64 

-7*7 

+0-06 

We  see  that  the  calculated  quantities  agree  with  those  observed, 
and  this  holds  below  zero  as  well  as  above  it.  The  law  of-  the 
dilatation  of  this  alcohol  does  not  indicate  a  retrogradation.  For 
supposing  Dj  a  maximum,  we  obtain  the  following  equation  :^ 

0  =  0-784  +  0-0O416  T  +  0-00002825  T» 
the  two  roots  of  which  are  itnagiuary. 

The  value  of  D,  given  by  our  formula  will  be  very  convenient 
for  determining  the  correspoodeiice  of  the  mercurial  and  alcohol 
thermometers.  We  see  that  such  a  calculation  is  indispensable;  for 
there  is  still  a  great  difference  between  the  two  thermometers, 
though  they  agree  at  the  freezing  and  boiling  points.  The  difierence 
becomes  less  if  the  alcohol  thermometer  is  regulated  on  that  of  <ner- 
cury  at  low  temperatures.  If  we  make  T  =  (T)  +  T*,  and  deter- 
jnine  (T)  so  as  to  make  the  square  of  T'  to  disappear  from  Dr  **b 
obtain  (T)  =  —  89-463°  Reaumur.  Then  the  value  of  Dj  becomes 

Dt  =  -  SS-SSl"  +  1-34218  T'  +  0-00000775  T* 
The  alcohol  thermometer,  then>  would  stand  at  —  58-981°  on  its 
own  scale  when  T'  is  null  j  that  ia  to  say,  when  the  mercurial  thec- 
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nometer  standi  at  89-449°  bekm  zero.  -But  setting  out'iroin  thic 
term,  and  proceeding  to  80°  above  or  below  zero,  the  rate  of  the 
two  thermotneters  would  be  Dearly  proportional ;  for  the  term  T^, 
which  alone  alters  the  exactness  of  this  proportionality,  will  not 
amount  to  four  degrees  in  the  extreme  case  when  T*  =  ±  80°. 
Such,  then,  is  the  greatest  agreeinent  which  can  ever  exist  between 
the  alcohol  and  mercurial  tbermometera>  supposing  them  prolonged 
indefinitely  below  zero. 

Let  us  now  consider  the  mixtures  of  alcohol  aod  water.  When 
the  proportion  of  water  is  ioconsidersble,  the  affinity  of  the  alcohol 
for  it  will  keep  it  long  fluid,  and  oppose  alt  retrogradaiion.  This  is 
proved  by  the  observations  made  with  the  thermometer  filled  with  a 
mixture  of  equal  parts  of-  alcohol  and  water.  The  formula  in  that 
case  b 

Dt  =  0*705333  T  +  0-00275  1*  +  0-000011667  T" 

The  calculations  from  this  formula  compared  with  experimmt 
give  tn  the  following  table : — 


MercdrUl 

Weak  aJcohol  IbemMMter. 

Uqnid. 

therm. 

T. 

CalcDialed. 

Ohj«r»ed. 

Difference. 

60 

80-00 

80-0 

0-00 

70 

G6'85 

06-7 

—0-15 

A  mixture 

60 

54-74 

54-8 

+  0-06 

of  one  part 

50 

43-60 

43-6 

0-00 

alcohol 

40 

33-36 

33-3 

-0-06 

and  one 

30 

23  ae 

23-9 

-0-06 

part  water 

20' 

15-30 

15-3 

0-00 

10 

7-33 

7-1 

-0-2S 

0 

0-00 

0-0 

0-00 

We  see  that  the  law  of  dIl3t3tion  is  very  well  represented  by  the 
formula.  The  proportioa  of  water  is  not  sufficient  to  comndanicate 
its  own  retrograde  motion  to  the  alcohol ;  for  the  equation,  when 
Dx  is  a  maximum,  is 

0  =  0-705333  +  0-0055  T  +  0-000035  T" 
(he  two  roots  of  which  are  imaginary. 

But  when  we  increase  the  proportioa  of  nrater,  the  influence  of 
(hat  liquid  becomes  sensible.  This  U  proved  by  the  thermometer 
filled  with  ft  mixture  of  one  part  alcohol  and  three  parts  water.  In 
that  case  the  formula  is 

Dt  =  0-010333  T  +  0-OJ55277  T*  —  0-000039444  T* 

Here  the  term  proportional  to  the  temperatures  is  almost. insen- 
sible.   It  would  only  give  0*8°  at  the  temperature  of  80°.     This  ia 
thf  result  of  the  influence  of  water ;  for  in  the  case  of  pu»  water 
2  A  2 
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ttrie  tcm  ii  negmtn,  «s  we  ■hall  see  iamcdiatelf.    The  Mkmiag 
trtite  exhibits  the  coaBparicon  of  e^Kiiinent  with  the  fnmuk :'— 


HeMMriui 

Weak  kIciAri  tt>enmc((9. 

Li^id. 

them. 

T 

Cdcnhted. 

ObHTTBd. 

ffiffwrnct 

80 

80-00 

80-0 

«W 

70 

63-9* 

62*9 

— 0-S* 

A  mixture- 

60 

47-99 

47-T 

—0-29 

of  one  part 

TO 

S4-40 

S4-4. 

0-00 

alcohol  ami 

40 

22-72 

fiS-O 

+0-28 

three  parts 

30 

13-21 

13-5 

+0-29 

water. 

20 

6-10 

6-1 

0-00 

10- 

1-61 

!•♦• 

-0^1 

0 

0-00 

0*0 

0-00 

Here  the  Itw  of  dilatation  is  rery  ttiflcreot  from  what  it  was  ia 
pure  alcohol,  asd  the  difference  between  the  two  thermometers  is 
also  much  more  considerable.  Here  there  b  a  maziinam  of  con- 
densation }  for  the  equation  which  b  obtained  when  Z>t  b  a 
maximum  ia 

0  =  0010333  +  <yOSl05S*  T  —  0'000118S38  T» 
the  roots  of  which  are 

T  =  -  O-asS*  i  T"  =  +  263* 

The  first  of  these  only  ii  admissible.  It  j^ves  a  maximum  <tf 
condensation  at  one  third  of  a  degree  of  Reaumur  below  zero.  If 
we  substitute  this  value  of  T*  in  D^  we  obtain  Dr  =  —  OOOl?^; 
that  is  to  say,  that  at  the  instant  of  this  maximum  the  thCTmometer 
filled  with  the  mixture  of  alcohol  and  water  ought  to  be  sensibly  at 
0  of  its  own  scale.  Accordingly,  if  we  cool  it  down  further,  we 
will  see  it-miog  above  that  point.  This  maximom  is  indicated  by 
the  weak  dilatation  (^  riie  mixture,  which  according  to  observatioiM 
was  only  at  0-1°  on  its  own  scale  when  the  mercunid  tbermoinetet 
was  at  +  K°.  According  to  the  formula,  it  ought  then  to  be  at 
+  0-4°.  The  error  is  of  that  kind  which  may  be  ascri^d  to  errors 
of  observation. 

We  crane  now  to  examine  the  law  of  dilatation  in  the  thermos 
meter  filled  with  pure  water  freed  from  air.  In  this  case  the 
formula  is 

Dt  -  -  01600  T  +  0-01850  T*  -  0-00005  T* 

Here  the  form  pn^xirtional   to  the  tenpenttute  is  n^itive. 

•  M.  Biol,  ia»nn(e,  obMrvnthst  (kji  igm  Id  Delac'ibiKk  la  illegible  j  hut 
that  he  cooceiTei  i(  to  be  6,  In  ny  copy  (p.  3SA^,  die  4to.  ctRltaD  of  Getren, 
I7T9,  It  ii  leiy  teglW*,  aad  sndMltMdl;  *.—l. 
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AffiODg  the  Uqutda  cnniiwd,  water  it  the  enljr  one  wUeih  nhibilt 
tbU  circuBHUDoe.  Heoee  we  ougbt  to  expect  tbiit  itidilatBtioDf 
woHid  iiSer  much  from  tboie  of  tpetcvy.  The  foUowing  tabh 
■kowa  that  thiB  is  the  «»m  : — 


Watei  iberauBBter. 

1,I,>M. 

tkr^ 

T 

CDcnlated. 

DWkMDn. 

80 

SOfl 

mo 

0« 

TO 

«!•» 

««-o 

— o*a 

60 

46-2 

ws 

-0-4 

50 

S«fl 

M'O 

ot> 

Water. 

40 

mn 

90-> 

+0'« 

38 

10-6 

HI 

+0^ 

90 

S'S 

«•! 

+04 

10 

o-i 

Ot 

0« 

5 

— 0-S48 

-0-4 

-0«ST 

0 

OV 

0-0 

<K> 

Tlii*  thenDoineter  is  certainly  the  moat  irreguhr  of  all ;  and  thb 
ii  peculiar  to  miter,  as  Deluc  has  several  timo  ohserved  in  ha 
work.  Yet  we  see  that  the  obserrationi  oscillate  round  the  formula 
withui  very  narrow  limits.  If  we  had  only  these  observationB  to 
consider,  we  might  oialce  theni  agree  a  little  better  with  the  formula, 
by  introducing  a  considerable  change  in  the  coefficients.  But  io 
that  case  we  would  not  represent  so  well  other  phenomena  which 
wa  shall  notice  immediately.  Besides,  the  deviations  observed  are 
■uch  as  may  very  well  be  ascribed  to  the  cdiserrationi  themselves. 

Hera  we  have  again  ■  maximum  of  condensalion,  and  it  occun 
at  a  more  elevated  tempefature  than  in  the  preceding  experinuDta. 
The  equation  which  determines  it  is 

0  =»  —  0-16  +  0-087  T  —  OD0OI6  T* 
the  loots  of  which  are 

r  =  +  4-402*;  T"  =  +  251 
He  fiiBt  is  that  which  makes  Dt  a  minimum,  and  which  conie- 

auently  indicates  a  maximum  erf'  condensation.    Deluc  says  tliat 
m  maximum  afraeared  to  him  to  conespond  nearly  with  the  tem- 
perature c4  +  4  ,  which  diSers  very  little  from  our  calculus.*     He 

•  I  CAnnot  here  avoid  noticing  the  imprviirJety  of  drawing  inch  canclusiooi 
from  mBllieiiimtical  formalui,  enrirdy  empirical,  and  founded  merely  nn  absEr. 
vatioDi.  Tbcj  may  be  einplpycd  »ilk  BdvaDtafc  to  fadUtsle  Ibe  applicolion  of 
siperimcnlal  ranlli.  Thi>  coattitBlei  the  real  valne  of  the  preKol  paper.  Hat 
*■  Allavpt  ta  dadace  rram  tbtaa  the  IvnpeiUure  at  wUdi  tbe  deotiiy  of  water  it 
~  ~  ~~' ~i  Biot  don bere,  ii  an  abuie  of  awlbemaiici  wh'icli  oagbi  to  be 
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taya,  likewise,  that  at  the  time  of  this  phenomenon  the  wiitei  ther- 
mometer was  about  half  a  degree  below  zero  on  its  own  scale.  We 
find  by  our  formula  —  0-3&''.  This  maximum,  however,  ii  00)7 
apparent,  and  requires  a  correction  in  order  to  obtain  (he  real 
maximum.  The  experiment  was  made  with  distilled  water  freed 
from  air.  Common  water,  containing  air,  probably  dilates  in  pro- 
portions a  little  different, 

I  shall  now  deduce  from  these  resnlli  the  true  and  abst^ute  dila- 
tations of  the  liquids  obserred  by  Deluc.  In  the  first-.p]ace  I  shall 
remark,  that  the  thermonietrical  observations  which  we  have  em- 

Eloyed  are,  in  all  probability,  not  exempt  from  small  inaccuracies, 
leluc,  in  the  work  in  which  these  experiments  occur,  treats  at 
great  lengthen  the  construction  of  the  thermometer;  but  he  takes 
no  notice  ctf  the  necessity  of  plunging  both  the  bulb  and  the  liquid 
column  into  the  medium  the  temperature  of  which  we  wish  to 
communicate.  The  same  thing  ought  to  be  done  in  observing  the 
intermediate  temperatures  between  the  fixed  points.  If  these  pre- 
caulioDs  were  neglected  by  Deluc,  which  however  is  not  probable, 
all  the  numbers  observed  by  this  philosopher  are  affected  by  a  small 
error  equal  to  the  dilatation  of  the  liquid  portion  contained  ia  the 
tube  of  his  thermometers  at  each  of  the  temperatures  at  which  he 
made  an  observation.  On  that  account  it  would  be  interesting  that 
an  exact  philosopher  would  repeat  these  experiments  again,  to  give 
them  aU  the  precision  of  which  they  are  capable. 

After  this  remark  I  get  out  &om  the  formulas  which  we  have  esta- 
blished, and  I  shall  endeafour  to  deduce  from  them  the  true  and 
absolute  dilatations. 

This  is  easily  done.  To  regulate  the  thermometer^  Deluc  put 
them  first  in  melting  snow,  and  then  in  boiling  water.  He  marked 
in  each  of  these  two  cases  the  extremity  of  the  liquid  column,  and 
he  divided  the  interval  between  them  into  80  equal  parts.  Of  con- 
sequence, the  apparent  and  absolute  dilatation  of  the  liquid  em- 
ployed being  denoted  by  D,  this  dilatation  determines  the  extent 
of  the  80^.  Hence  knowing  D^  that  is  to  say,  the  number  of 
degrees  of  the  same  thermometer  corresponding  to  the  temperature 
T,  we  can  easily  deduce  from  that  the  apparent  dilatation  ^ ;  for 
we  shall  have  proportionally 

At  =  80  Dt 

But  if  we  call  the  true  and  absolute  dilatation  i^i  ^7  which  is  meant 
the  dilatation  that  would  be  perceived  in  a  vessel  which  does  not 
itself  dilate,  we  have  seen  that  it  may  be  calculated  from  the  aj^- 
rent  dilatation,  and  that  we  have  in  general 

ar  =  KT+{l  +KT}A, 
K  being  the  cahic  dilatation  of  the  matter  of  the  vessel^  in  which 
the  apparent  dilatation  ^  is  observed;  therefore  if  wc  put  her^ 
iosteM  of  At,  its  value^  a  Ainction  of  Dj  we  obtaio 
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KT  +  D  liiL^D^ 

lie  general  espre 
we  obtaio 


Finally,  tf  we  substitute  for  D^  tTie general  espressioa  AT  +  BT* 
+  C  T*j  which  we  have  verified,  we  obtaia 


or,  by  actual  multiplicatioo, 

{B  ^.  A  k}  p  ^   ^    {C  +  B  K>    jj  p 


The  term  containing  T*  is  always  insensible,  unleu  we  suppose 
the  experiments  extremely  exact.  It  would  not  ^ve  for  water 
fs^jVff^  ff  *he  primitive  volame,  even  supposing  T  =  80,  There- 
fore, neglecting  this  term,  when  the  total  diUtation,  I>,  for  a  liquid 
is  known,  we  must  substitute  its  value  in  this  formula.    Making 

DA  +  K.  j_T)il±A5l-  c-Di£±l^ 
80       '  80         '  eo 

we  have  for  every  other  lempeiature  the  true  and  absolute  dilatation 
if  by  this  general  formula, 

>,  =  aT  +  bl*  +  cT» 
which  is  that  which  we  announced  in  beginning  this  investigation} 
but  if  the  experiments  employed  could  be  regarded  as  excessively 
precise,  perhaps  the  term  involving  T*  might  become  sensible. 
Then  it  would  be  necessary  to  introduce  a  term  of  the  fourth  order, 
in  calculating  D^  from  the  observations.  I  must  remark  that,  our 
degrees  being  expressed  according  to  the  thermometer  of  Reaumur, 
we  must  take  likewise  for  K  the  cubic  diUtation  of  the  vessel  for  one 
of  these  degrees. 

All  the  experiments  of  Deluc  were  made  ia  glass  thermometer 
tubes.  According  to  the  experiments  of  Lavoisier  and  Laplace,  the 
cubic  dilatation  of  this  species  of  glass  is  O'OO0O2'62716  for  each' 
degree  of  the  centesimal  th«mometer.  Therefore,  if  we  multiply 
it  hy  Y,  or  add  to  it  one  founh  of  the  amount,  we  shall  obtain  the 
dilatation  for  each  degree  of  Reaumur,  which  will  be 

K  -  O-00003284 
Hence  we  have  only  to  determine  by  experiment  the  total  and  ap- 
parent dilatation  D..    Unfortunately,  we  cannot  say  that  there  are 
aiiy  liquids  the  dilatations  of  which  are  known  witn  that  precbioa 
with  which  philosophers  at  present  conduct  thejr  experiments. 

In  this  UDcert^nty  I  shall  endeavourat  least  to  calculate  the  dila-  . 
tations  of  water  ana  alcohol  from  ihe  experiments  on  these  two 
liquids  made  by  Blagden  and  Gilpin,  intiMucing  the  dilatation  of 
the  vessel.  These  experiments,  indeed,  do  not  extend  beyond  0' 
fod  SO-a  Reaomurj  but  as  they  wa;e  made  wiUi  very  ipmt  ctici 
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their  preciaion  may  supplf  their  want  of  esteasion.  Besulea,  thii 
will  be  a  method  of  veii^iog  our  formuUs,  as  we  shall  deduce  them 
from  valu^  vvbkh  philowpb^  m«y  hereafter  imfy  by  direct  expf - 
rimeots. 

I  shall  bfgiu  with  alcohol.  By  comparing  the  weights  of  the 
same  volume  of  liquid  observed  by  Cilpia  aDdBlagdeQ  for  30°,  35% 
and  40°  Fahrenheit,  1  have  deduced  by  interpolatioo  the  weight  of 
the  same  volume  for  32°  which  corresponds  with  0  of  our  theniw- 
meter.  Thefi  compariog  that  result  with  the  wei^ts  observed  at 
SO",  70°,  95°,  and  100°  of  Fahrenheit,  1  deduced  ftom  them  the 
volumes  at  these  difiereut  temperatures,  taking  the  volu{Qe  ^  ^i^ 
for  unity.    Thus  I  obtained  the  following  results : — 
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Tfl  deduce  fron)  these  results  the  total  dilatation  D  from  0  tq 
80^  R.,  I  shall  ^inploy  the  last  two  abservatious,  and  1  shall  regard 
them  as  values  of  s^  givep.    Then  in  the  equatiop 

>  -  VT  _(_  n  {AT^  BT»  *  CT^Hl  t  KT} 

every  thing  is  known  except  p.     We  may,  therpfiM«>  M»«9  ft 

fiQBi  that  Miuatiap,    Jq  the  fint  plwa,  by  ealMtathi  D,  and  KT 

W  Ppd 

T  =  28-000;  A  T  +  B  T«  +  CP  =.«l-7«33  K  T  »i  O-OOOSIM* 

T=  38-832;  AT  +  B  T*  +  CT» -ie5-808  J  KT  =  OOOOSM*^ 

^en  flom  observations  we  have 

T=28-000;  3^=0:037369;  3T-KT=:Ofl3e**9;  ^^f^  ?s0-0S6416 

TF;aS'Saa]3T70-M0«Ci!^^|n'<«Q^US9;^|^  »=0i0SHft| 

B;  nl|>st)t^t■pg  tb^K  vtilufis  in  tfie  fonnulAive  (d>tain  two  «qufiUom ; 

0'0Sa«6  -  ^^  B;  OHWStW  -  i^  P 

au  -      Wj      ■ 

Tbf  fint  pf  the^  *q«titma  giTCB 

Hie  wooDd  fives 

I>  ■»  0-ltt49^ 
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These  only  differ  from  each  other  riliii,  of  the  primitive  Toluine  at 
0.    I  take  the  mean  of  them,  and  thus  obtain 

D  =  0-122536 
This  19  the  apparent  dilatation  of  alcohol  in  glass  from  0°  to  80°  R. 
To  obtain  the  true  dilatationj  we  must  deduce  it  from  the  formula 

?T='KT+  {1  +  KT}At 
whicb,  making  T  ^  so,  gives 

3-^=  80K+  {1  +  80KJD 
SabstitDting  for  J>  iti  value  obtained  above,  we  ham  for  strong 
alcirfiol 

f»  »=  0-1254852 
or  very  nearly  ^.  This  it  the  true  dilaution  frtHn  0°  to  80".  1  am 
not  acquainted  with  any  other  indication  on  thii  stibject,  except  that 
of  Kollat,  who  in  his  I^saona  de  Physique,  torn.  4,  p.  379,  says 
that  alcohol  dilates  O'OS?  in  passing  from  the  freezing  temperalare 
to  that  of  hoiliitg  water.  In  order  to  compare  this  result  with  ours, 
wt  must  remark  that  NoUet  observed  the  dilatation  of  the  liquid  in 
B  tube  of  glass,  at  the  extremity  of  which  he  had  blown  a  hall,  so 
that  the  value  which  he  gives  is  the  apparent  dilatation,  which  ap- 
jvoachet  to  the  value  of  our  D.  There  is  an  obvious  reason  why 
the  dilatation  should  appear  to  him  less  than  we  have  found  it  here. 
His  tube  was  open,  and  his  alcohol  not  freed  from  air.  This  would 
cRuse  it  to  boil  before  it  reached  the  temperature  of  boiling  water  j 
hut  as  soon  as  it  began  to  boil  it  would  not  become  hotter,  and  of 
course  would  not  dilate  any  further.  Hence  it  never  dilated  so  much 
as  the  alcohol  did  in  Deluc's  experiments,  in  which  it  was  inclosed 
in  a  vessel  hermetically  sealed  and  freed  from  air.  What  fiilly  con- 
firms this  consideration  is,  that  if  we  calculate  the  value  of  Dy  cor- 
responding to  the  apparent  dilatation  A^-  =  0-087^  which  may  be 
done  in  this  manner : — 

we  obtain 

Dj  cr  5679 
that  is  to  say,  that  at  tliis  dilatation  the  alcohol  thermometer  void 
of  air  marks  56*79°  on  its  own  scale ;  which,  according  to  the 
table  of  Deluc  and  our  formula  corresponds  with  60*7°  °f  *^  mer- 
ourial  thermometer ;  and  this  is  nearly  the  temperature  at  which 
^cohol  boils  in  the  c^n  air,* 

*  Since  Ihii  paper  wm  written,  H.  Berthollel  hai  tha*D  me  the  PfclloiDphicil 
Pwmiiir;  of  Mr.  Dalloa.  I  Ibare  faqnd  aa  experiment  nmAm  bj  that  aliiirvl  pbU 
Imopfaer  which  fallj  cgnBrmi  the  nine  given  ia  the  leit  of  the  abwlale  dilatiUio^ 
j)f  i^^ol.    J  (ball  (iTe  the  calculation  h«reaft«r. 
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Article  VII. 

On  Cubit  Equations.      By  Mr.  Hwtier. 

(To    Dr.    Thomson.) 
DEAR  SIR,  Bttk,  Jm.  IT,  ISI7, 

Having  frequently,  wbeo  readine  or  investigating  subjects  con- 
nected with  cubic  equation?,  expenenced  the  advantage  of  haring 
by  me  a  compressed  syllabus  of  the  simple  relations  existing  between 
the  roots  and  the  numeral  parts,  and  conceiving  that  the  same  con- 
venience will  be  acceptable  to  others,  I  beg  to  submit  the  following 
•pecimen  through  the  medium  of  the  Annals  of  Pkilosnphy.  To 
•void  the  pedantry  of  unnecessary  reference  to  authorities,  I  haw 
indicated  elementary  sources  of  each  transfimnatioD,  in  a  doanected 
series; 

Let  the  proposed  equation  be 

x>  —  bx-c  =  0 (I) 

Compare  it  with 

(x-B)  X  (x+r)  X  («  +  e)  = 

je  -  (H-r- j)a--{Rr+  Rg  -rg)*-  Rr5=0.'.  (2) 

This  comparison  gives  us, 

Firstt'R  —  f  -,  g  =  O (3) 

Or,  R  =  r  +  J,  rsn  R- f,  8  =  R-r (4) 

SeconMy,  i  =  Rf  +  Rg— rg    (5) 

Which,  by  substituting  from  equations  4,  becomes 

6  =  R»  —  r  g,  or  R  r  +  g%  or  R  g  +  *^ (6) 

Hie  sum  of  these,  compared  with  eq.  5,  gives 

i  =  ^(R'  +  r«  +  g») (7) 

Comparing  the  square  of  (5)  with  (3), 

h=  ^/ {R»  f»  +  R"  g"  +  r*  g«)  (8) 

Comparing  this  with  the  square  of  {7}, 

j  =  v51if^ .p, 

Substitute  (4)  in  (6),  and  we  have 

J  =  R*  -  Rr  +'-*,orR«-Rg+  g*,orf'  +fg  +  g'  ....  (10) 

which  b  equivalent  to 

,         Ri  +  r»  R»  +  (»  f*  - ,»  ,     , 

*=  -rrr'  "'-stt'"-^  (") 

Substitute  R,  —  r,  —  g,  for  «  in  (I),  and 

i  =  R«-^,  or  f*  +i,  or  g«+  - (12) 

7Ain%,csRr;    (13) 
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Or,  on  comparing  with  (4), 

c  =  R*  r  -  R  r«,  or  R*  g  -  R  g*,  or  r*  g  +  »■  g" (U) 

By  equation  0)  or  (6)  or  (12), 

c  =  R'— iR,  or  —  r»  +  ir,  or— gs  +  ig (15) 

Comparing  the  sum  of  these  with  (3), 

e  =  i(H'-r'-8')    (1«) 

The  sum  of  equations  (14)  gives 

c  =  ^(R»r  +  R«g-Rr«-Rg'  +  t^g  +  rg«)    (I?) 

Comparing  (15)  with  (7) 

c=iR(R«-r'-e*),or^r(R»-r»+p«),or4f(R«+r»-g^)..  (18) 
For  reasons,  which  your  printer  will  by  this  lime  conjecture,  1 
refrain  from  multiplying  these  beautiful  and  interesting  analogies  to 
tiie  utmost.  Still  excluding  binomial  and  more  complicated  funer 
tioDS  of  h  and  c,  I  sliall  close  this  table  with  a  few  of  those  la  which 
the  reciprocals  of  the  roots  are  coacerned. 
Dividing  (5)  by^lS), 

^=-^H-i  +  f m 

Dividing  the  square  of  (8)  by  that  of  (13), 

^=x.  +  ^  +  -?- • m 

Dividing  eq.  (3)  by  eq.  (13), 

■h  +  ^-h  =  ° w 

Dividing  twice  (7)  by  the  square  of  (13), 

'i=^,^^,^h ■•■■(«) 

Dividing  thrice  (16)  by  the  cube  of  (13), 

J. lA 1-  +  -L  ml 

<*   ""        K>  H       RJ  (1  ^  ,a  {3    •  V-**' 

Dividing  (9)*  by  (13)', 

li!  =  _L_  + -!- + -L    (24) 

Dividing  eq.  (14)  by  the  square  of  (13), 

?=r  +  r'f=r-T'T=i-i  («> 

DividiDg(17)by(lS), 

"+-^  +  r+T-r-7  =  3 <2«) 

The  reader  who  will  take  the  ttouble  to  refer  to  my  papers  of 
October  and  November  last  will  perceive  the  facilities  gained  in 
that  investigation  by  employing  the  12th  and  ttth  of  the  present 
series  of  equations.  As  a  further  exemplificBlIan,  I  shall  liere  only 
notice  the  elementary  case,  in  which  one  root,  as  H,  being  known, 
the  general  values  of  the  other  two  roots  ate  required.  These  are 
enveloped  in  the  quadratic  equation 
(x+r)  X  (X  +  s)  =  x«+  (r  +  g)x  +  rg=sO (I.) 


Perhaps  the  inojt  fkniiliar  way  of  conridmng  tfae  general  relatkm 
rf  the  roots  is  this :  H  the  greatest,  r  decreasing,  and  g  increaskie, 
in  their  pn^press  from  the  nascent  case,  in  which  r  k  R,  and  ^  es  O. 
The  correct  iBterpretation  of  the  soIutioD  just  obuined  will,  there- 
fere,  be 


.(IV) 


.  (V.) 
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On  comparing  this  with  equations  (4),  (C),  (18),  la  erder  to  oh-* 
ttin  a  fbmmU  inT<dvin{[  only  x  and  kiKWO  quantitiei,  we  have  the 
optioD  of  two  such  formule,  viz. 

«•+  Rjt+  (R«-  J)  =o (n.) 

9mi3^  +  Rx+  S.=:0    ....(lU.) 

The  solution  of  these  equations  gives  us  '  > 

x=  —  -J  R  ±  i  V'  4  i  ~  3  R" 

ingtb 
ismg, 
[lichr 
stobt 

r  =*  ^  (R  ±  V  4  i  -  3  R«)  1 
y  =  i  (R  "F   V  4  6  -  S  R«)  J 

Or,  r  =  i(R±^R'-y) 

y  =  i  (R  T  y/  R<  -  V)_ 

the  upper  signs  obtaining  in  the  irreducible,  and  the  under  signs  m 
the  reducible  case. 

In  equations  5,  S,  and  1,9,  we  have  the  solutions  of  two  curioat 
iiopkanl'aie  problems;  the  common  condition  of  limitation  Id  'lot 
results  being  given  in  etjuation  3. 

The  analogies  traced  in  this  paper  being  distinct  from  the  general 
theory  of  cubic  equations — on  which,  if  agreeable,  I  propose  to 
send  you  a  memoir  on  a  highly  condensed  but  comprehensive  pirn— 
are  offered  in  the  Torm  of  a  detached  essay,  as  the  most  suitable  to 
their  character.  Their  utility,  of  which  i  have  specified  two  m- 
atances  only,  will  abundantly  appear  on  applying  them  to  other  in- 
adental  cases,  or  to  any  particular  fornt  of^a  reduced  cubic,  auch  as 

s^  —  ^p'x— 2p>q  =  0, 
pied  fay  Cotes  in  his  Logometria ;  or 

3?—dx-d  =  0^ 
jrhich  Mr.  Ixickhart  has  so  ingeniously  employed  in  his  method  of 
approximation. 

W.  G.   HOEKBR. 

P.  S.  Having  still  a  vacant  space,  I  am  tempted  to  put  in  a  word 
on  the  curvature  of  the  circle,  which  has  been  so  much  agitated 
lately  in  the  Annuls,  No  mathematician  certainly  has  ever  regarded 
the  circle  as  a  polygon  of  any  Jimte  oumbef  of  aides ;  aH  the  togC- 
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Bietn  nmirks  which  harve  been  ibtutded  oa  Mich  &  wppotitisn  vt^ 
therefore,  quite  irrdevaul.  Only  conteatphte  the  numbei  of  sidea 
s>  infinite,  and  a  limple  cooudenitioa  will  establilh  the  truth  of  the 
id«a  which  baa  been  combated.  The  vened  sine  which  biwcts  n 
are,  and  is  the  measure-  of  ita  deviation  from  the  state  of  lyio^ 
f. evenly  betweeo  its  extreme  poiats,''  ia  a  third  proportional  to  the 
diaaieter,  and  the  chord  of  half  the  arc.  When  this  chord,  then, 
becoiDca  evanescent^  at  nail  in  compariaoD  of  the  diameter,  tbt 
bbectiDg  versed  sine  becomes  also  null  in  comparison  of  the  an* 
So  that  an  evanescent  or  itifimttsimal  arc  is  in  gtmnelricat  strictness 
a  figki  One. 

Deviation  Arotn  rectilioearily  is  net  exactly  the  sense  in  which  the 
term  curvature  is  to  be  understood  in  the  fluzionary  analy^s ;  but  it 
is  the  only  interpretation  the  word  can  receive  when  a[>pKed  to 
different  portions  of  the  same  circle.  On  the  prhit^ple  j«t 
mnmed,  the  evrvature  ef  any  arc  f  may  then  be  estinHtteo  as 

\iitt'i  ~^  ****  ■^  ft  tlic  curv«*ure  of  the  sepiicircle  being  tin 
unit  of  cofflparison. 

If  S,,S,,S3,  S^,  represent  tWee  successive  suBU  of  the  powcM 
of  the  roots  of  the  equation  !i^~hx  —  c  =  0,  the  theery  of 
Mfiurring  scries  gives  S,  =  £  S,  +  c  S,.  Hence  the  foUowiBf 
uainoBital  fiatctioi»  of  t  and  c,  in  additioa  to  those  in  this  paper:— 

J«  =  +  (R-  -  r-  -  5')  (27) 

{•c  =  |(K'  -  r'  -  J')  (28) 

*».»  =  if^f^ ...(«) 


Article  VIII. 


Queries  respecting  the  Prohalility  of  reaching  jfrom  the  IsUmd  o^ 
Spilzbergen  the  North  Pole,  by  Means  of  nein-deer,  during  the 
Winter;  and  answered  hy  Persons  who  wintered  there.  By  C<rf. 
Bcaufoy,  F.  R.  S. 

(To  Dr.  Thomstm.) 

MY  DEAR  SIR,  Btalus  Bath,  Ftt.  II,  ISIT. 

SoHB  years  past  I  was  impressed  with  the  idea  of  the  possibility 
•C  reachbg  the  North  Pole  from  S^itzbergen  during  the  winter  by 
traveinog  over  the  ice  and  snow  in  sled^  drawn  by  rein-deer. 
Thew&ne,  with  the  view  of  determining  how  far  this  plan  was 
ftracttcable,  1  seat  several  (queries,  and  requested  answers  to  them 
from  Russians  who  were  at  that  time  living  at  Archangel,  and  had 
iriBtcr«d  in  thoee  remote  islands.    Those  queries,  together  with  the 
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answers,  ]  take  the  liberty  of  transmitting  to  ^ou,  as  I  team  from 
conversation  that  the  practicability  of  sueb  a  journey  conducted  in 
a  dmilar  manner  is  entertained  by  well-infonned  persons ;  and,  be- 
fore a  plan  is  put  in  execntion,  it  is  desirable  to  know  what  has 
.  been  previously  done  on  the  same  subject.  If  you  should  deem 
these  queries  worthy  of  a  place' >n  your  Annals,  I  shall  be  flatt«'ed 
by  their  inseruon.  The  3  Ist  and  33d  seem  ctHitradictory,  probably 
fmu  some  error  in  translating  the  (jueitions  into  Husi,  or  the  an- 
twers  into  English. 

i  remain,  my  dear  Sir,  very  sincerely  yours, 

Mabk  Bbacfot. 

1.  Query. — How  many  settlements  have  the  Russians  oo  the 
Island  of  bpitzbergen,  and  which  is  the  most  northerly } 

Answer,—-TheTe  are  neither  seitlemenis  nor  fixed  inhabitants  in 
Spitzerberpen,  except  those  fishermen  who  go  there  in  quest  of 
fish,  and  hkewise  of  those  animals  from  Megen,  Archangel,  Onega, 
Kala,  and  other  places  bordtring  the  White  Sea,  in  vesseb  lixMn  fiO 
to,]6U  tons.  They  sail  from  the  above-mentioned  places,  those  for 
the  summer  fishery  in  the  beginning  of  June,  and  those  for  tbe 
winter  in  June  and  July.  They  arrive  on  the  west  side  of  Spitz-' 
bergen,  and  commonly  return  home,  the  former  some  year  in  Sep- 
tember, and  the  latter  the  next  year  in  August  and  September. 
They  winter  in  tbe  Gulpbs  of  Devil  Bay,  Clocli  Bay,  King  Bay, 
Crus  £ay,  German  Island,  Magdalene  Bay,  and  to  the  northward 
in  Liefde  Bay,  and  others.  The  furthest  north  our  fishermen  ever 
have  sailed  to  is  Liefda  Bay,  and  from  thence  in  small  boats  as  far 
as  Nordosler  Island. 

2.  Q. — At  what  time  of  the  year  does  the  winter  commence  ? 
j4. — ^The  winter  generally  sets  in  about  the  latter  end  of  Septetnber 

and  beginning  of  October. 

'  3.  Q. — Is  it  ushered  in  by  storms  ?  and  is  any  one  wind  particu- 
Jarly  productive  of  them  ? 

Jrf. — The  winter  sometimes  sets  in  with  winds  from  the  N., 
N.N.W.,  and  N.W. ;  and  sometimes  commences  with  calm  wea- 
ther, hard  fiosts  accompanied  with  snow. 

4.  j^. — Is  the  weather  generally  speaking  calm  in  winter,  or  are 
the  winds  liigh  ? 

ji. — The  winds  are  very  high  and  frequent  j  so  that  two-thirds  of 
the  winter  may  be  said  to  be  boisterous. 

5.  Q. — What  quantity  of  snow  do  you  suppose  falls  annually ; 
that  is,  to  what  depth  on  the  ground  i 

ji.-~-Oa  even  places  tbe  snow  is  from  three  to  five  feet  deep ;  but 
the  winds  drive  it  from  place  to  place,  so  as  sometimes  to  render  all ' 
passage  impracticable ;  and  on  the  coats  between  the  hills  there  are 
mountains  of  ice,  occasioned  by  the  pressure  of  the  waters  and 
drift  of  snow. 

6.  Q.—Aie  the  storms  of  snow  frequent,  and  of  long  duration^  ■ 
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A'—fke  storms  of  auow  are  vCTy  frequent,  ■  continuing  ftn-  two, 

three,  and  four  days,  and  sometimes  for  as  many  weeka;  but  the 

latter  do  not  occur  above  once  or  twice  in  a  year. 

7-  Q-— Is  the  cold  much  more  severe  at  Spitzbergen  than  at 

Archangel  ?     Has  the  degree  ever  been  ascertained  by  the  thermcv 

meter  I     If  it  has,  what  was  it? 

A. — From  the  fishermen's  remarks^  the  cold  is  more  severe  at 

Spitzbei;gen  than  at  Archangel ;  but  the  degree  is  not  known,  as 

the  pe<f  le  who  go  there  have  no  thermometers. 

8.  Q. — la  the  cold  ever  so  intense  as  to  render  going  abroad  dan- 
geroua} 

A. — ^The  cold  is  never  so  severe  as  to  hinder  the  fishermen,  tliejr 
being  accustomed  to  it,  from  exposing  themselves ;  but  sometimes 
the  winds  and  drifts  of  snow  confine  them  to  their  huts. 

9.  Q. — Admitting  it  to  be  so,  by  what  exercise  do  the  Russians 
ke^  off  the  scurvy  ? 

Ji. — When  the  last-mentioned  weather  is  an  obstacle  to  their 
leaving  their  huts,  they  keep  offthescurvy  by  the  exerc!se«f  throw- 
ing the  aoow  from  off  and  around  their  huts,  which  from  stormy 
weather  are  often  buried;  and  in  order  to  get  out,  they  are  thea 
tMigei  to  make  a  passage  through  the  roof.  They  likewise  op{X)se 
thedistemper  by  making  use  of  a  particular  sallad  or  herb,  which 
grows  there  on  stones,  and  with  which  they  generally  provide  them- 
selves in  due  time  against  winter ;  but  sometimes,  from  necessity, 
they  are  obliged  to  dig  through  tlie  snow  for  it.  Some  of  it  they 
eat  without  any  preparation ;  and  a  part  they  scald  with  water,  and 
drink  the  liquid.  They  aUo  carry  with  them  for  the  same  purp<»e, 
as  a  preventive,,  a  raspberry,  called  in  Russia  morcuAia,  which  they 
preserve  by  baking  with  rye  flour,  which  they  eat;  and  when 
pressed,  drink  the  juice.  They  aha  take  fir  tops  with  (hem,  which 
tb^  boil ;  and  the  water  they  drink  as  an  antidote  likewise  against 
the  scurvy, 

10.  Q. — ^In  what  manner  are  the  huts  constructed  ? 

A — ?nie  huts  the  people  use  they  always  take  with  them  in  their 
vessels^  and  on  their  arrival  there  put  them  together.  They  are 
constructed  of  thin  boards,  and  in  the  same  manner  as  the  pea- 
sants' houses  here.  They  likewise  generally  take  bricks  with  them 
for  building  their  stoves ;  but  when  they  fall  short,  clay  found  iliere 
is  made  use  of  in  Ibeir  stead.  Their  largest  but,  which  is  erected 
in  the  neighbourhood  of  their  vessels,  boats,  &c.  is  from  20  to  25 
feet  square,  and  serves  as  a  station  and  magazine ;  but  those  huts 
the  men  erect  who  go  in  quest  of  skins  are  only  from  seven  to  eight 
feet  square,  and  in  the  autumn  are  carried  along  the  shores  in 
boats,  and  put  up  at  distances  from  each  other  of  10  to  50  fiussiaa 
vents.  They  take  the  necessary  provisions  with  them  for  the  whole 
wintes  to  serve  two  or  three  men,  as  many  generally  occupying  each 
hut, 

11.  Q. — What  fuel  have  they,  andinwhatmaoner  are  their  hu& 
heiOedl 
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^.■— llie  foe)  cotTUBoiily  tsed  for  beating  tlwif  butt  ik  weod» 
which  dicy  likewiN  bring  with  ib«ai  w  tbeir  vmelsj  and  laad  it 
the  statiou  hut.  In  wituida  ibc  necensry  qusatily  (or  beattt^  tbt 
aforvuid  smril  hM  is  conveyed  io  boifts,  w  on  imall  bind  sledges, 
to  the  dntintid  places.  Tbey  trftca  meet  wllh  Wood  tberc-  to^ 
thrown  by  the  sea  on  the  shores. 

12.  ^ — On  what  kiatb  of  proTisioDs  do  tbe  Russiaas  stibsut 
daring  tb*  wintec } 

A. — ^The  {irovisions  tbey  syhairt  on  ditriog  tbe  winter  tioasiat  in 
rye  flour  (of  which  tbey  make  l«e4d)»  aait  beef,  salt  c^,  and 
salted  bolybui,  butter,  oat  and  barley  meal,  curdled  milk,  pea^ 
boney,  linseed  oil ;  all  which  they  btiag  to  Spitz^geo  with  tbcm, 
and  divide  the  same  propottionklly  by  we%ht  ta  Aeh  man.  Tfacst 
eiDpluyers  aUow  then  provlsioni  for  one  year  Mad  A  half,  beiidA* 
which  the  fshemwa  hiU  wild  fion  deer  in  winter,  aftd  kh'ds  in 
summer,  which  are  experienced  to  be  excelleBt  food,  atid  vof 
healthy. 

IS.  Q.— Do  th^  chiefly  use  spiritaoiB  (^  midt  %iM9! 

.<li— They  chicSy  drinh  a  liqao*  called  rmast  made  from  nw  6Q«t 
and  water.  Mak  and  spiriiuoHS  liqwns  uc  enlirriy  en^oed  aad 
forbidden  by  their  eitiployerB«  to  prevent  dranlwnnesby  ailbo  Ht»> 
siaaa,  whcR  they  had  it,  drank  so  inMnodcntely  that  worii  was  ofioi 
neglected  entirety. 

14.  O. — When  m  the  open  air,  bow  do  tbey  defend  theniselTA} 
..^.~They  defend  themaelvn  from  the  rigour  of  tbe  weaker  bf 

*  ooveriog  made  of  akin,  riwve  wineh  they  wear  afMXbcr  itiade  « 
the  skin  of  rein  deer,  called  hahy,  and  wear  boots  of  the  SMM, 

15.  Q.'^Do  they  not  use  ms^,  and  oak  tbe  practioe  af 
iliaving } 

j4.— They  use  oo  masks,  nar  do  they  shave ;  but  tbey  waai  a 
hKge  warm  cap,  called  truechy,  which  covers  tbe  whc^  head  awd 
neck,  and  most  part  of  the  face.  They  alio  wear  gloves  of  sbeep* 
skin. 

16.  Q. — Do  tbe  inhabiUnts  eroiB  the  ooantry  dum^  the  winter  I 
A. —  rhere  are  no  inhabitsnts,  as  said  before;  but  thefishomea 

who  are  there  for  a  time  do  go  ewer  fronai  mae  islaad  to  the  Mhw  of 
noall  distances } 

17.  Q- — How  do  they  trave),  at  what  rate,  and  bow  earvy  tbt 
necessary  stock  of  provinons  im  their  lubstBtBiic*  duri^  the 
jonmey? 

A. — ^They  travel  on  foot ;  that  is,  on  snow  shaits,  and  draw  the^ 
food  after  ibem  in  small  hand  sledges ;  but  those  who  bring  dogi 
wiih  them  make  use  of  tbe  same.  When  tftvellitigf  snow  i»  tbffi 
drink.  ^  Horses  or  retn'^eer  would  be  of  no  nse  to  tbc«  fat  the 
eoBvsyaacefor- their'provisione;  nor  have  tbey  any. 

IS.  Q.--^y  what  means  do  tbey  pronire  water  j  and  is  it  by 
melting  snow,  or  do  they  find  springs  ? 

j4.-^They  use  spring  water  when  h  is  to  be  had,  oAe*  take  it 
from  takes,  and  from  necessity  sometimes  dissolve  snow  >  bnt  it 
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•ddom  haj^as  diat  thc^  are  in  wsnt  o£  freih  wste^  befiaiue  tfaey 
OHDiuoBly  pitch  oQ  those  placea  where  it  is  to  be  met  wHh. 

19.  Q. — Is  iMt  the  ice  ao  firmly  c<Rn(didated  as  to  rmder  all 
e  across  tt  from  oQe  bland  to  the  other  perfectly  safe  during 


Ai. — The  ice  at  SpEtzbergeo  is  well  consolidated ;  and  in  tome 
jriaces  the  flakes  run  to  a  great  height,  one  on  another,  which 
makes  even  the  passage  on  foot  very  difficult ;  other  places  are  quite 
unbotfa,  except  those  gulfs  which  run  in  the  land  to  about  20  versts, 
where  the  ice  is.  continually  floating  and  drifting ;  but  travelling 
with  horses  or  rein-deer  is  quite  impossible. 

20.  Q.— Is  not  the  ice  rendered  smooth  by  the  interstices  beit^ 
filled  up  with  snow  ? 

^.^As  before  said)  the  ice  is  made  smooth  by  the  snow  filling 
up  the  inequalitiieSi 

31.  Q, — Does  any  danger  arise  either  in  crosung  the  lend  or  the 
tee,  from  the  drifting  of  the  snow  ? 

^.— They  do  not  journey  in  winter,  as  before  mentiotied,  except 
to  islands  at  trifling  distances ;  and  a  traveller  is  in  much  danger  if 
surprised  by  a  sudden  gale  (tf  wind,  accompanied  by  drifts  of  snow  ; 

be  is  obliged  to  lie  down,  covering  himself  with  his ' — ',  and 

remain  so  secured  till  the  hurrioane  is  over;  but  when  it  continues 
for  any  length  of  time,  the  poor  wretch  often  perishes. 

22.  Q. — What  degree  of  light  is  there  in  winter  ? 

jt. — The  fishermen  do  not  know  what  the  degree  of  light  may  be 
In  muter ;  indeed,  they  are  ignorant  of  the  meaning  of  the  term : 
bowerer^  they  say  from  the  latter  end  of  October  to  the  I2th  of 
January  the  sun  does  not  appear  above  the  horizon,  which  causes  a 
condnual  darkness,  and  obliges  them  always  to  keep  a  light  in  their 
hots  by  burning  train  oil  in  lamps ;  but  as  soon  as  the  sun  makes  its 
appearance,  the  days  increase  very  rapidly. 

33.  Q. — What  ditTerence  does  the  absence  of  the  noOn  occasion? 
Are  the  stars  in  general  brilliant  ?  Can  yoii  see  to  read  when  the 
moon  is  under  the  horizon  ? 

j4. — From  the  appearance  of  the  moon  in  her  second  quarter  to 
her  decline  in  the  last,  the  nights  are  very  luminous,  and  the  stars 
extraordinarily  light  both  day  and  night.  In  the  gloom  of  winter 
ibe  people  keep  lime  Irom  the  position  of  certain  stars.  When  tlie 
moon  is  below  the  horizon,  it  is  impossible  to  read. 

24.  Q. — Is  the  Auiora  Borealis  very  brilliant ;  and  in  what  part 
of  the  horizon  is  it  seen  ? 

A. — In  the  dark  time  of  winter  the  Aurora  Borealis  is  commonly^ 
4een  most  strcHig  in  the  N.,  and  appears  very  red  and  fiery. 

25.  Q.' — Does  it  appear  possible  to  cross  the  ice  iu  winter  to  the 
North  Pole  ?     If  it  does  not,  what  are  the  obstacles  ? 

A. — Tlie  likelihood  of  a  passage  to  die  North  Pole  does  not  seem 
probable  to  the  lishermeD,  as  they  have  not  had  an  opportunity  to 
tnempt  it ;  and,  fnom  their  observations,  think  all  passage  impcs- 
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^c,  H  Ae  wwitainfc  ef  ios  afKwn  momtiamig  Ihbq  injl  bf^ 
Some  gf  the  ice  ii  wotiauftUjr  atikm^  ftbdvtg  «•  wt  uk  oiMgi 
placet  iMtei  is  dii«enied^  Tboie  wbo  bwne  hteK  fti  tke  suxt  devnted 
|arti.of  NmksatagliUBiLdsdiivtbAt*  as.  br  »  it  hvia^«i  cpeo 
water  is  <ml]r  seen ;  but  to  what  distance  it  may  coDtioue  io»  it  if 
mposaiUs  for  tiwa  to.aaoaliwi»  aian  attMB|»tior  the  diHOvery  has 
Demi  bwn Made )  but  seembglr  it  i»  pnsticaUc  tohiinsths  fwd 
and  pnniaisiu  in  vends  ti»  the  Nondastar  Islaid. 

26.  Q.~^li  the  paiwffe  sbowld  be  daenw4  pnctieaUey  ia  wb»i 
WaBBet  should  it  be  attampltd  J  and  what  MBaw  of  cvsvsying  ftial 
and  provisions  appear  to  b»  tbo  hitt } 

Aj'-Aa  tlte  fiwnoMB  tfauk  all  pawiga  ijapfscticaUf*  it  is  lutt  io 
their  power  to  gi?e  any  answer  to  this  demand. 

37.  Q.—MigH  not  ibrae  diffinnt  faida  cQDitnieted  Kk«  those  in 
vhich  the  pet^le  of  Spitzbergen  lire,  together  with  a  lU&Mitf 
quantiqr  of  paonskwa  in  each  for  bidf  a  dtnen  <tf  people,  be  cgn- 
reyed  on  sledges,  and  be  left  &\  the  diiElTent  diatanees  of  200»  ol 
400,  of  600  miLn,  N.  of  Spitabeigen,  as  placea  of  deposit  for  ihe 
asnstancecf  those  wbo^sbsll  und«tal{e  the  journey? 

A. — Such  huts  might  be  btult,  and  {riaced  on  abore,  as.  said  ia 
the  tenth  vttcle,  at  a  conveBiffiit  d^taace  hom  thdq  ««tael^ ;  b«t 
aa  fi»  ooDTsyuig  thain  lead^-built  to  tbt  distaiwea  proposed  q^wn 
to  the  pe<^le.  an  inposubih^. 

28.  Q. — What  uutobeF  of  peteona  and  rciA^dNf^  or  of  dogSj 
would  be  requisite  fot  oMnrtyiiig  tha  huts  ? 

jii — From  the  mouDtakiq  of  iee  and  great  &IL9  of  soow,  axithcv 
dqga  nor  rein-dwr  would  be  able  to  draw  loadsi  fot  tba  Sabaww 
theaaaelves,  to  be  at  Ught  as  possible,  go  m  mat  skaits. 

39.  Qtn~-A%  what  price  per  man  for  each  day's  jounwy  iTouU  tiw 
peopl«  of  S^tgbergea,  if  they  thinli.  the  advesulHie  pnctioablcj  ba 
likely  to  undertake  the  conduct  of  the  hedges  ? 

A. — A»  in  the  last  reply  the  &hermen  »how  it  is  Bot  coRve«|(nt 
tiw^  to  draw  with  doga  or  reiii-deer»  theieforeDO  price  «ap  be  sai4> 

30.  Q. — Are  there  any  persons  in  Apcbangel  wno  have  fortMJcly 
lesided  in  SpilabcTgeo  who  would  eng^:e  in  the  butiness?  and  are 
there  any  wno  wotdd  be  wiUiug,  in  coaipany  with  twtt  Engliahnieaj 
to  attempt  on  this  pkia  a  passage  to  the  Ncoth  Pole  ? 

ji, — M  there  are  not)  nor  ever  were,  any  natives  of  SpitKbeigagi, 
Done  therefore  can  be  resident  io  Archangel :  however,  many  wnm 
may  be  met  wi^  here  who  have  wjntared  thccej  but  as  th<y  have 
never  made  an  attempt  to  go  to  the  Pole,  they  cannot  undertake  the 
conduct  of  the  business.  Notwithstanding*  if  an  Eq^ishc^n 
should  determine  on  the  eadeavour,  some  peOfde  night  be  BMt 
with  who  wouU  perhaps,  with  an  Eoglisb  ship's  company,,  engage 
themselves. 

31,  Q. — In  the  spring,  have  flightsof  birds,  ever  been  observed 
to  direct  their  coune  N.  of  Spitzbergen  ? 

.A. — It  has  been  always  eiperienced  l^  thoae,wJbo  haye  bMB  fifc 
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ttie  most  northerly  parti  of  Spitlbergen  that  in  the  spring  t  great 
number  of  wild  gee»e,  ducks>  *ad  other  hirdi,  take  thdr  ffigbl  fur- 
ther north. 

sa,  Q. — What  eninsis  and  Inrds  have  they  dnrbg  the  £uiamer> 
and  what  speitiet  winter  on  the  island  i 

A.-^la  Spitsbergen  they  hare  wild  rein-deer,  wlilte  and  blue 
taust  ani  whit«  bears,  which  remain  continually  on  tbe  island ;  but 
geese,  ducks,  8tc.  are  mly  there  in  summer. 

33.  Q. — Those  which  quit  Spitzbergen  on  the  approach  of  wi&ter, 
in  what  month  do  they  generally  emigrate,  and  to  what  point  of  the 
compass? 

^.— All  ths  bsfore-mentioned  birds  on  the  approach  ef  winter, 
that  i»,  ID  the  latter  end  of  September,  fiy  to  the  southward^  and 
ictum  again  in  the  latter  end  of  April. 

N.B.  The  31st  and  3Sd  aoawCn  do  not  apparently  agree. 


Articlb  IX. 

On  tit  Temperatare  at  which  ffater  is  ^f  the  greatest  Detuity. 
Bf  Georg«  Oiwald  Sym,  M.  A. 

It  migfat  be  thought  a  very  simple  problem  to  deterlaine  at  what 
teCBperature  a  given  quantity  of  water  oecnpicB  the  amallcst  s(mm«  ; 
^t,  thou^  a  greater  share  of  attention  and  Ingenui^  has  be^  be- 
etowed  upon  thu  lubnect  than  its  importance  may  seem  to  merit)  to 
certatDty  with  r^aro  to  it  has  hitherto  been  attained.  Most  ehemists 
Mieve  the  greateH  density  of  water  u>  be  at  or  neM  40°  j  bnt  st«ae 
of  very  high  authority  place  it  at  36° ;  and  there  are  probaUy  not  a 
tSw  who  still  indulge  a  philosophical  reluctance  to  admit  that  the 
condensation  can  be  any  where  greater  than  at  the  freezing  point. 
The  question  is,  therefore,  still  undecided,  and  contifloes  to  afford 
«  proof  how  difficult  it  is  to  establish  a  fact  of  which  no  good  eb- 
plan&tion  can  be  given. 

In  addition  to  the  various  methods  which  have  been  contrived  for 
settling  this  point,  I  venture  to  propose  another,  depending  on  the 
construction  of  an  tiwtrnmeiit,  which  seems  adapted  iot  directly 
measuring  the  real  expannons  and  contrHctiimi  of  fluids. 

In  order  to  construct  this  instrument,  two  glass  tubes  are  to  be 
procured,  equal  to  each  other  in  length,  and  equal  in  Weight;  but 
so  unequal  in  width,  that  the  one  may  slide  easily  into  the  bore  of 
-the  other,  and  kave  a  sennble  space  unoccupied  all  around.  A 
certnn  portion  at  the  end  of  the  larger  of  these  tubes  is  to  be 
jnelted,  and  blown  imo  a  bulb.  An  equal  portion  at  the  end  of  the 
tmaller  is  also  to  be  taelted,  and  so  pushed  back  and  CMnpresaed 
0nt  the  whole  lenfth  of  the  two  may  still  remaia  equal,  and  tbat 
2  B  2 
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the  <me  may  still  be  capable  of  sliding  into  the  other.  This  done, 
the  laif  er  is  to  be  nearly  filled  with  distilled  water ;  the  smaller  is 
then  to  be  let  down  into  it  in  its  whole  length,  so  that  its  thickened 
end  may  rest  on  the  bottom  of  the  bulb ;  and  its  other  end  is  to  be 
fixed  in  the  middle  of  the  bore,  by  wedging  in  around  it  some  small 
tlips  of  leather  or  of  cork.  Lastly,  a  scale  is  to  be  affixed  to  the 
neck,  extending  to  some  distance  above  and  below  the  level  at  which 
the  surface  of  the  water  now  stands :  and  then  the  instnimeiH  will 
be  fit  for  use. 

Two  tubes  which  consist  of  equal  quantities  of  glass  will  be 
equally  expanded  or  contracted  by  the  addition  or  abstraction  of 
equal  quantities  of  heat.  It  is  evident,  also,  from  the  construction 
of  the  instrument,  that  that  portion  of  the  inner  tube  which  is  con- 
tained within  the  neck  of  the  outer  consists  of  just  as  much  glass  as 
goes  to  consutute  the  neck  itself;  and  that  portion  which  is  con- 
tained within  the  bulb,  of  just  as  much  glass  as  goes  to  constitute 
the  bulb  itself.  Hence  any  variation  of  temperature  which  'either 
extends  to  the  whole  instrument,  or,  in  equal  proportions,  to  its  cor- 
responding parts,  will  occasion  an  equal  variation  of  bulk,  either  in 
its  two  members,  in  general,  or  in  the  correspcHiding  portions  of 
them  in  particular. 

But  the  space  between  these  two  members — that  spa(%  in  which 
the  water  is  contained — will  be  oppositely  afiected  by  similar  varia- 
tions of  bulk  in  the  two  members.  Every  expan^on  of  the  onter 
tube  and  bulb  will  lend  to  enlarge  that  space,  and  conseqnently  to 
lower  the  level  of  the  water  in  the  neck ;  whereas  every  expansion 
of  the  inner  tube  will  tend  to  diminish  the  same  space,  and  to  raise 
the  level  of  the  water :  and  the  converse  will  obviously  hold  good 
with  regard  to  contractisos.  Hence  if  the  two  members  of  the 
instrument  be  equally  and  simultaneously  expanded  or  contracted, 
the  space  between  them  will  neither  be  enlai^d  nor  diminished. 
That  space,  tberefbre,  can  suffer  no  variation  of  c^iacity  from  ahy 
diange  of  temperature  which  extends  to  the  whole  instrument,  or 
in  equal  pnq>ortions  to  the  corresponding  parts  of  it;  the  level  of 
die  water  in  the  neck  can  be  afiected  by  no  such  cause;  and  conse- 
quently, if  it  be  raised  or  depressed,  this  must  be  occasioned  by  an 
actual  change  of  density  in  the  water  itself.  In  short,  we  here  call 
into  exercise  such  a  principle  of  compensation,  that  the  effects  ai 
temperature  on  the  glass  will  be  completely  neutralized,  and  the 
apparent  changes  in  the  volume  of  the  water  identified  with  the 
real  ones. 

Such,  at  least,  would  be  the  case  if  the  instrument  could  be 
constructed  with  theoretrical  perfection.  But  it  must  be  con- 
.fened  that  there  are  some  practical  difficulties  and  sources  of  inac- 
curacy which  cannot  wholly  be  avoided.  It  is  only  by  a  rare  chance 
that  one  can  expect  to  light  upon  two  tubes  of  different  widths, 
which  are,  length  for  length,  exactly  of  the  same  weight.  Kveo 
■upposing  such  tubes  to  he  obtained,  if  the  bulb  be.  made  very 
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laige,  this  renders  it  necessary  to  convert  a  considerable  portion  of 
the  inner  tube  into  an  almost  solid  lump,  in  wbich  form  glass  does 
not  expand  or  contract  quite  so  much  as  in  an  attenuated  form.  Or 
if,  to  avoid  this  necessity,  the  bulb  be  made  comparatively  small^ 
the  risings  and  depressions  of  the  water  in  the  neck  will  be  propor- 
tionally minute  and  indistinct. 

Yet  these  difficulties  may,  I  thinlc,  be  so  far  overcome  as  to  re- 
move any  reasonable  distrust  of  the  general  accuracy  of  the  results. 
I  procured  two  glass  tubes  of  the  requisite  dimensions,  equal  lengths 
of  which  did  not  differ  in  weight  so  much  as  5  gr.  in  300 ;  and 
I  had  the  bulb  blown  of  such  moderate  size  ifiat  the  inner  tube  did 
not  require  to  be  any  where  convened  into  a  solid  rod,  and  yet  of 
such  sufficient  size  that  the  expansions  and  contractions  of  the  vrater 
were  perceptible  for  one  degree  of  temperature,  and  quite  unequi- 
vocal for  two  degrees.  I  was,  therefore,  satisfied  that  the  instrument 
was  capable  of  determining,  not  only  the  existence,  but  very  nearly 
the  law,  of  the  anomaly  in  question. 

The  result  of  my  trials,  which  I  repeated  oftener  and  more  scru- 
pulously than  an  older  experimenter  .would  have  thought  at  all 
necessary,  is  conformable  to  the  generally  received  opinion.  Whe- 
ther 1  plunged  the  bulb  into  water  at  50°,  and  tlien  slowly  cooled  it 
down  to  32°,  maintaining  the  temperature  f«  some  time  stationary 
at  each  successive  interval  of  two  or  three  degrees,  in  order  to  make 
sure  of  its  being  uniformly  diffused  thronghout  both  members  of  the 
instrument ;  or  whether  I  reversed  the  process,  by  first  surrounding 
the  bulb  with  ice,  and  then  slowly  communicating  heat  to  it ;  I 
found  that  the  condensation  was  greatest  either  at  40°,  or  in  its  near 
neighbourhood,  and  that  the  rate  of  expansion  on  each  side  of  that 
limit  was  apparently  the  same.  I  even  made  the  experiment  with 
a  greater  degree  of  nicetythan  can  be  done  with  a  graduated  scale, 
by  tying  a  fine  hair  round  the  tube,  and  placing  it  precisely  opposite 
to  the  level  of  the  water,  after  having  kept  it  at  40°  for  more  than 
half  an  hour;  and  I  still  found  tliat  any  change  of  temperature, 
whether  a  rise  or  a  fall,  caused  the  water  to  ascend  above  the  level 
of  the  hair.  I  am,  therefore,  almost  convinced  that  the  greatest 
density  of  water  is  at  a  temperature  not  differing  Irom  40°  by  more 
than  one  degree;  though  I  should  not  like  to  speak  confidently  on 
the  subject,  unless  I  could  have  the  satisfaction  of  seeing  the 
method  approved,  and  the  result  verified,  by  some  more  expedenced 
clkcmist. 
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Article  X. 

Magnetical  Observations.    By  Cot,  Beaufoy,  F.R.S. 
(To  Dr.  Thomson.) 

HT  DEAR  SIR,  -  SmA^  HttM,  Aptil  18.  ISIT. 

Allow  me  to  mentioQ,  these  observatioDs  were  made  with  the 
game  instrument  and  needles  as  in  the  yean  1813,  14,  and  15; 
but  the  base  of  the  instrument,  instead  of  resting  op  a  piece  of 
mahogany,  is  now  placed  on  a  brass  triangular  stand,  through  the 
tngles  of  which  are  inserted  the  three  miU-headed  screws  for  level- 
ling it.  By  this  improvement  the  iostrument,  when  once  levelled,  re> 
tains  ita  horizontal  pcsition,  the  wooden  stand  being  liable  to  warp. 
The  object  glass  also  can  now  be  adjusted  for  di&rent  distances. 
One  needle  is  a  very  slender  paiallel^ipedon,  and  weighs  5\  gr.; 
the  other  is  of  a  cylindrical  form,  terminating  at  each  extremity 
with  a  cone,  and  weighs  6S  gr.  The  increase  of  weight  in  the 
needles  is  owing  to  the  new  agates  which  have  been  put  in. 

In  the  subjoined  meteorological  table  Fahrenheit's  thermometer 
it  used,  and  M,  de  Luc's  hygrometer.  The  velocity  of  the  wind 
is  determined  by  tailing  the  mean  of  the  times  it  blew  three  different 
miles,  and  then  reducing  that  mean  to  feet  per  second.  The  direc- 
tion of  the  wind  is  counted  fnxn  the  true  points  of  the  compass. 
1  remain,  my  dear  Sir,  yours  very  sincerely, 

Mark  Beaci^t. 

Bushey  Heath,  near  Slanmore. 
Latiiad«  SI*  ST'  4S"  North.    Lont'itude  wcsl  in  lime,  1'  80-T'^ 
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Article    XI. 
Analtsbs  or  Books. 

1.  ^sthne  des  Animaux  sans  Verlibres.     Puis,  1801, 

2.  Exlrail  du  Cours  de  Zoologie,  &c.    Paris,  1812. 

3.  Huloire  Naturelle  des  Animaux  sans  Vertibres.  Para^ 
1815-16. 

The  above  worlis  were  all  writtea  b;  De  Lomarii,  who,  in  the 
first,  divided  animals  into,  1.  Tliose  with  vertebne.  2.  Those 
without  vertebree. 

In  the  ^coad  work  he  has  arraoged  aoicaals  into — > 

I.  AVBRTBBHOSA. 

*  APAiBiQinn.  Class  1.  Infusoria.  2.  Polypi.  3.  Radiata. 
4.  yertnes  {Epixoariis  P). 

**  SsNaiBLEs.  Class  5.  btstcta.  6.  Arachmdes.  7-  Cna- 
tacea.    8.  At^eUdes,    9.  Cirrhipedes.    10.  MoUusca. 

II.  Vebtebbosa. 

***  iKFBLLieBNs.  Clsn  11.  Pucet.  12.  BeptiUa.  IS.  Aves, 
14.  Mammalia. 

la  his  last  work  be  proposed  to  have  followed  this  arrangemeDt ; 
bat  ID  the  supplement  to  the  first  volume  (which  is  principally  oc- 
cupied with  a  second  edition  of  bis  Philosopbie  Zoologique  ia  the 
form  of  an  introduction)  be  has  thus  arranged  animab,  with  two 
additional  classes : — 

iDBriicalb.  Articulck 

Infusoria. 


APATBvmSB  ...<  Pol< 


lypL 
.  Rai 


{ 


.Tunicata.  Radiata.        Epizoarife.  Vermes. 

Acephala.  Insecta. 

frloUusca.  ADDelides.  Arachnides. 

Crustacea. 

Cirrhipedes. 


Pisces. 
Reptilia, 
Aves. 
Mammalia. 


Class  1.  INT0GOBIA.  Contains  a  part  of  the  animals  inclnded 
under  that  name  by  Mlitler,  and  is  divided  into — Order  I.  Nuda^ 
without  appendices.     2,  j^ppendtculalaj  with  appendages. 

Ctaan  2.  PoLYFi.  Order  ].  Ciliali;  geo.  Cercula,  &c. 
?.  Denadatt!  geo.  Hydra,  &c.    5.  Vaginati;  sertularia^  ceUaria 
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WMiTepaitf  isia  corallimi}  spouffa.  4.  Ti^iiferi;  lobuUria,  &c 
5.  Nataates ;  peDDatbla,  &c. 

Class  3.    R&DiATA.     Order   1.  MoUia;  beroe,  medusa,   &c. 

2.  Echinodermata ;  asterias,  echinus,  &c. 

Class  4.     TVntctifa ;  contaiDs  the  ascidin  of  Savigny,  of  which 
we  gave  a  short  notice  in  our  number  for  March. 
,    Clan   5.     Vermes.      Order  1.   Nuda;   hydatis,  ttenia,  moQos- 
toma,  &c.     2.  Rigida;  echinorbynchus,  trichiuris,  gordius,  &c. 

3.  Hispida;  oais,  &c. 

Class  6.    EpizoAElA.     Lerasea,  &c. 

Clan  7-  InsbctA.  A.  Mouth  with  a  sucker.  Order  1.  j4p- 
tera;  pules.    2.  D^tera;  musca,  &c.     3.  Hemptera;  ciinex,&c. 

4.  Lepidoptera ;  papilio,  &c.  —  B.  Mouth  with  mandibles, 
-Order  5.  Hymenopiera ;  apis   tenthredo,  &c.      6.  Newroptera; 

libelltila,  epheinera,  hemerobius,  &c.  7-  Orl/wptera;  giyllu^ 
blatta,  for6cula,  &c.     8.  Coieoptera;  scarabseua,  &c. 

Class  8.  ARAcaNinss,  Order  1.  AntemiifeTa ;  pediculus, 
podula,  julus,  scolopendra,  &c.  2.  Palpifera;  nympboo,  caris, 
Ixodes,  oribata,  hydrachoa,  siro,  scorpio,  aranea,  &c. 

Class  9,  Crdstack*.  Order  1 .  Cryptobratichia;  cancer,  ma- 
tuta,  majfa,  pagurus,  galatea,  &c.  2.  Gymnolfranchia ;  squilla, 
gammaruij  ligia,  caligus,  cypris,  &c. 

Class  10.  Annblides,  Order  U  Cryptohranchia ;  hirud<^ 
lumbricas.  2.  Gymmbraacktaf  arenicola,  amuiitrite,  dentalium,  &c. 

Cliis  11.     CiBRHipBDBs,  *    Balanua,  &c. 

Class  12.    MoLLUscA.    Clio,  doris,  helix,  sepia,  carioaria,  &c. 

Class  IS.    ACBPHALA.    Ostrea,  Venus,  &c. 


Article  XII. 
Procee^ngs  of  Fkilosopkical  Societies, 

ROYAL     SOCIBTV, 

On  Hiursd^,  March  2T>  Mr.  Marshall's  paper  on  the  taunis 
fnonamoiDum  was  continued.  He  described  the  way  in  which  the 
cinnamon  was  collected,  the  {lauds  practised  by  those  employed  in 
gathering  it,  and  the  way  in  which  it  is  stowed  in  the  ships  to  be 
itran^rted  to  Europe.  It  is  usually  stowed  along  with  black  pepper, 
in  order  to  save  room-;  or  if  pepper  be  wanting,  cof&e  is  substi- 
tuted in  its  place.  The  Dutch  sometimes  ordered  an  oil  to  be  ex- 
tracted from  the  coarser  kinds  of  cinnamon  which  were  not  consi- 
-dered  as  6t  for  the  hotne  market.  The  method  is  simple.  The 
bsik  is  reduced  to  a  coarse  powder,  macerated  for  some  days  io  sea 

•  Corrcdlj  Cirripedn; 
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water,  tod  then  put  along  with  water  iMo  a  stUI.  Th«  oil  coamt 
am  with  ibe  water,  'fhere  are  two  lundi  of  oS  obtained :  a  ligltt 
oil  which  swinn  «b  the  niiiace  ttf  the  water,  aod  a  heavy  oil  wbich 
sipka  to  the  bottom.  The  whole  of  the  light  oil  wparatei  in  iSt 
Itoars;  but  the  heavy  oil  continuci  to  HibNde  for  teo  or  twelve  days. 
80  lb.  of  fresh  bark  yieW  2^  oz.  of  the  light  oil,  and  54-  oi.  of  the 
heavy.  The  product  is  a  little  dimiaiiheii  wheD  th«  biul  hs  been 
kept  for  Bome  years  before  it  ii  distilled. 

CinnamoD  when  first  separated  from  the  bntKb  has  an  Omnge 
colour,  and  a  very  agreeable  fragrant  odour.  The  colour  disiiHshes 
and  the  smell  nearly  disappears  by  keeping. 

Cinnamou  is  confined  to  the  torrid  zone.  Besides  Ceytoa>  it 
gromi  on  the  Malabar  coast,  ki  Cochin  China,  in  Sumatra,  Borneo^ 
Celebes,  the  Isle  of  France^  Ouiooa,  Jamaica,  and  other  Wot 
India  islaoda. 

On  Thursdsy,  April  I7,  the  remainder  of  Mr.  Manhall's  pKftr 
was  read.  It  was  taken  up  with  endeavounBg  to  tnce  the  origin  of 
the  terms  ciiuiaibon  and  cassia.  Herodotus  infermi  us  that  the 
Greeks  adopted  their  term  cimanMo  frov  the  Phentciaos.  Tbe 
Phenicians  probably  would  adopt  the  ward  used  in  India.  The 
Malays  exfveas  cinnamon  by  the  phrase  knnu  weaes,  sweet  wood ; 
and  Mr.  Marshall  b  of  opinion  that  this  u  the  origin  bath  of  the 
words  cinnamon  and  cassia. 

At  the  sane  meetiag  a  note  ^  Mr,  Thaaaas  Knight  was  road. 
On  looking  over  Mr.  Speecc's  book  ob  Ijogsrithmsc  TransoeadtnM 
be  found  the  veiy  same  detnonstratioa  of  the  Uaomial  theorem 
which  he  himself  had  Utely  preaeotcd  to  the  Royat  Society.  The 
paper  contained  some  observations  on  Mr.  Spence's  demonstratioB 
*  .of  a  nature  not  to  be  read. 

At  the  same  meetiog,  a  paper  by  Mr.  Babbage  on  the  Utility  of 
Analogical  Reasoning  in  Mathematics  was  announced,  but  was  not 
of  a  nature  to  be  read. 

At  the  same  meeting,  a  description  of  au  Increaser  of  Electric!^ 
by  Mr.  Uppington  was  begun.  He  bad  iotented  the  instrument  in 
1810,  had  found  it  useful  in  his  private  experiments,  and  had  given 
an  account  of  it  to  the  late  Lord  Stanhope,  which  his  Lordship  had 
afiproved  oU  The  pretest  descr^on  coiwistsd  of  extmcts  from 
Mr.  Upfuugtou's  letters  to  Lwd  Stanhope. 

On  Thursday,  April  24,  Mr.  Uppingioo's  paper  was  concluded. 
As.  it  consisted  entirely  of  the  degcraption  of  an  instrsment,,  and 
referred  to  figwes  which  1  had  not  the  means  of  seeing,  it  is  not  in 
my  power  to  convey  ui  intelligible  aceouot  of  it  to  myTeaden. 

I.INN£AN    SOCIBTV. 

On  Tuesday,  April  I ,  part  trf  a  ^per  by  M.  de  Brisson  was 
read,  giving  an  account  of  hymen(^>terouB  and  dypterous  insects  nut 
yet  described  by  systematic  writers. 

On  Tnetday,  April  15,  a  short  acoount  of  an  uncommoD  spedes 

D.n.llzedbyGOOg[c 


I8!7.]  Vmteon  Society.  39S' 

of  serpent  fbund  id  Dorsetshire,  and  long  ago  described  by  Linneeus, 
W8S  given  bj  Mr.  Rackett.  It  is  more  poisonous  than  the  cotddmii 
np*r. 

At  the  same  meetipg  a  paper  by  Mr.  Colelwodi  waa  read,  de-' 
scribing  some  little  known  Indian  plants, 

GBOLOOICAI.  SOCISTT. 

Jzme  21. — A  paper  by  Dr.  Clarke  on  the  Composition  of  «  dailc 
bltunainous  Lime-stone  from  the  Parish  of  Whiteford,  in  Ftiat- 
shire,  was  read. 

The  lime-stone  in  question  is  remarkable  for  making  with  the 
usual  ingredients  an  excellent  water  cement.  It  appears  from  Dr. 
Clarke's  analysis  to  consist  of  about  90  per  cent,  of  carbonate  t4 
lime,  the  remainder  being  chiefly  alumiae,  with  minute  portions  of 
siles  and  bitumen. 

A  letter  from  Robert  Anstie,  Esq.  of  Bridgewater,  was  read. 

This  letter,  with  illustrative  drawings,  describes  some  fossil  ver- 
tebre,  ribs,  and  scapula,  of  a  lai^e  animal,  probably  of  the  genus 
lacuta,  which  have  lately  been  discovered  imbedded  i/i  lias  lime- 
stone, near  Kingsdon,  between  Somerton  and  llchester.  It  also 
describes  a  fossil  fisli,  apparently  of  the  genus  clupra,  which  was 
found  imbedded  in  lyas  at  East  Quantock  Head,  in  the  Bristol 
Channel. 

A  paper  on  Magnesian  Lime-stone  by  Hen.  WarburtOD,  Esq. 
V.P.G.S.  was  read. 

The  largest  continuous  deposit  of  magnesian  Hme-stone  extends 
fi»m  Sunderland  to  the  vicinity  of  Nottingham,  where  it  suddenly 
terminates.  It  is  disposed  in  horizontal  beds  lying  conformably  with 
the  red  marl  by  which  it  is  generally  covered,  and  with  which  it 
sometimes  alternates.  It  is  represented  as  covering  part  of  the  coal 
measures ;  but  whether  it  lies  conformable  with  these  latter  has  not 
been  ascertained. 

The  red  marl  is  widely  distributed  along  the  tract  of  country 
which  lies  between  Lancashire  and  the  southern  coast  of  Devon- 
shire, lying  horizontally,  as  in  the  North  of  England,  on  the  in- 
clined beds  of  the  coal  measures,  and  hounding  them  at  their 
basset.  Inthis  red  marl,  beds  of  a  breccia,  the  cement  of  which  is 
Biagneiian  carbonate  of  lime,  have  been  observed  by  Dr.  Bright  at 
Kingswood,  near  Bristol ;  by  Dr.  Wollaaton  and  Mr.  Greenough 
kt  Cowbridge,  in  South  Wales ;  and  by  Mr.  Aikin  at  Caerdeston 
and  Loton,  in  Shropsliire.  Insulated  blocks  of  a  similar  rock  have 
been  ebserved  by  Mr.  Warburton  and  the  late  Mr.  Tennant  incum- 
bent on  the  lime-stone  on  the  Mendip  Hills,  near  Cheddar. 

The  relation  between  the  red  marl  and  tlie  coal  measures  it  is  of 
great  importance  to  have  thoriJughly  ascertained.  If  the  former  be 
considered  as  one  of  the  complete  series  of  beds  which  succeed  eadi 
other  in  an  invariable  order,  then  we  might  expect,  by  sinking 
throu^  the  red  marl  in  any  place,  to  arrive  at  coal ;  but  if,  on  ^ 
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coatraiy,  we  suppose  any  causes  of  partial  destruction  and  denuda- 
tion to  have  been  ia  aciion  immediately  previous  to  tbe  deposition 
of  the  red  marl,  then  tfaid  rock  may  occur  superincumbent  on  any 
other  rock  frotn  granite  to  coal,  and  of  consequence  be  no  certain 
indication  of  the  latter. 

Nov.  1. — An  extract  from  a  letter  addressed  to  the  Secretary 
from  Dr.  Trail,  of  Liverpool,  was  read. 

In  addition  to  a  former  notice  respecting  the  occurrence  of  mag- 
netic iron  and  iserine  in  Cheshire,  Dr.  T.  now  states  that,  in  con- 
Bcquence  of  the  heavy  rains  of  the  last  summer,  he  has  been  en- 
abled to  trace  these  minerals  for  several  miles  along  the  Cheshire 
shore  of  the  Mersey.  They  are  washed  out  of  a  bed  of  slightly 
cohering  sand  of  ipconsidcrable  thicliness,  which  is  covered  by  a 
thick  bed  of  clay,  and  appears  to  extend  through  a  considerable 
part  of  tbe  hundred  of  Wirrall,  tbe  district  which  lies  between  the 
estuaries  of  the  Dee  and  the  Mersey. 

A  letter  from  Captain  Marryat  was  read,  in  which  he  gives  some 
account  of  tbe  country  in  tbe  immediate  vicinity  of  Nice,  on  t)ie 
nortb-weit  coast  of  Italy.  Tbe  maritime  Alps  consist  of  calcareous 
mountainsj'wbich  diminish  in  height  as  they  approach  the  coast, 
and  finally  sink  into  the  Mediterranean  Sea.  Ihe  rock  on  which 
the  citadel  of  Nice  is  built  is  a  part  of  this  extensive  formation, 
being  composed  of  a  compact  greyish  marble,  with  white  and  yellow 
streaks.  The  upper  part  of  tbe  rock,  and  generally  speaking  of  the 
whole  of  this  formation,  at  least  in  the  vicinity  of  the  bay  of  Nice, 
is  very  much  shattered  and  dislocated,  and  the  rents  thus  occasioned 
are  filled  up  by  a  hard  red  breccia,  containing  broken  bones,  together 
with  land,  river,  and  sea  shells.  These  fossil  remains  are  perfectly 
lumilar  to  those  which  occur  in  analogous  situations  in  the  rock  oS 
Gibraltar,  and  elsewhere  on  the  coast  of  the  Mediterranean,  and 
appear  to  bear  a  great  resemblance  to  those  described  by  Cuvier, 
.which  are  found  in  the  neighbourhood  of  Paris.  Near  Villa  Franca 
this  breccia  may  be  observed  passing  into  a  bed  of  clay,  with  frag- 
ments of  lime-stone,  which  rests  upon  the  compact  calcareous 
rock ;  and  on  the  heights  of  Cimiers  the  same  breceia  is  covered  by 
a  bed  of  reddish  gypsum.  The  peninsula  of  St.  Hospice  is  formed 
of  the  compact  calcareous  rock  alrtady  mentioned ;  but  on  the  neck 
connecting  this  with  the  main  land,  and  at  an  elevation  about  22 
yards  above  the  present  level  of  the  sea,  is  a  deposit  of  considerable 
thickness,  and  of  much  more  recent  origin.  From  the  e&temal 
appearance  of  this,  and  from  the  evidence  obtained  by  sinking  a 
well  in  it  to  a  considerable  depth,  it  appean  to  be  a  mixture  of  sand 
and  of  shells  without  any  distinction  of  beds  or  of  structure,  except 
that  in  some  cases  the  ingredients  are  compacted  by  a  calcareous 
infiltration  into  a  porous  mass,  while '  in  other  parts  they  are  quite 
loose.  The  shells,  of  which  a  copious  list  is  given,  are  stated  by 
Capt.  M.  to  be  of  the  same  species  with  those  at  present  inhabiting 
the  adjacent  shores;  and,  wuit  it  remarkable,  are  also  for  the  most 
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part  .the  Etune  with  those  contained  in  the  beds  above  the  chalk  in 
the  basins  of  Paris  and  of  the  Isle  of  \Vight. 

The  reading  of  a  paper  by  Dr.  Burger,  entitled,  Gcognostic 
Remarks  on  the  Rocks  in  the  immediate  Vicinity  of  Dublin,  wib 
b^gun. 


Article  XIIL 


Lectures. 
Mr.  Bakewell  wilt  deliver  a  series  of  Lessons  in  GfoXogif  at  the 


Argyle  Rooms,  to  commence  the  middle  of  the  present  month. 
(A^y).  'Hie  mode  of  instruction  by  lessons  ia  a  science  presenting 
oew  and  interesting  objects  of  inquiry  at  every  step  wit)  be  found  to 
possess  many  advantages,  admitting  questions  and  explanations, 
which  are  precluded  by  the  fwrnality  of  public  lectures. ' 

Dr.  Clutterbuck  will  begin  his  Summer  Course  of  Lectures  on: 
the  Theory  and  Practice  of  Physic,  Materia  Medica,  and  Chemistry, 
on  Monthly,  June  2,  at  ten  o'clock  in  the  morning,  at  his 
bouse.  No,  1,  in  the  Crescent,  New  Bridge-street,  Blackfriars. 

IL  Register  of  the  Weaiher  at  New  Malton. 

Janiuiry. — Mean  pressure  of  barometer,  29*584;  max.  SO-61 ; 
min.  28'I0,  Range,  2*51  inches.  Spaces  described,  12'6U  inches. 
Number  of  changes,  22. — Mean  temperature,  36*80° ;  max.  54° ; 
min.  24.°.  Range,  30°. — Amount  of  rain  and  snow,  1*31  inch. 
Wet  days,  10— Prevailing  winds,  S.  and  S.W.  S.S.W.  U; 
W.  5;  S.W.  11 ;  N.W.  3;  Var.  1.— Mean  of  the  hygrometer  at 
nbe,  a.  m.  7^4-  nearly. 

The  character  of  this  period  during  the  formCT  part  was  windy 
and  changeable,  wiih  slight  showers  at  intervals.  From  the  7th  to 
the  23d  the  weather  was  cold  and  wet,  with  lirequent  showers  of 
snow;  and  on  the  16ih  it  fell  in  considerable  quantity,  followed 
by  rain,  and  a  violent  gale  from  the  south.  On  (he  23d  a  rapid 
increase  of  temperature  and  pressure  took  place,  and  the  weather 
to  the  close  was  as  calm  and  mild  in  these  parts  as  it  often  is  at  the 
begiuning  of  May. 

The  barometer  has  again  been  very  low.  The  minimum  occurred 
on  the  20th,  during  a  heavy  storm  of  wind  and  rain  from  the  S. 
For  six  preceding  days  the  wind  had  blown  steadily  from  that 
quarter,  and  the  column  was  uniformly  under  29*00;  but  on  the 
81st  it  indicated  Its  maximum  of  elevation. 

The  variations  towards  tiie  beginning  of  tlie  month  were  again 
coosideiable,  and  the  column  throughout  was  in  continual  fluctua* 
tion.  .  .... 
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Rhnary. — Man  pirxnre  of  baronietef,  29'fi5S;  max.  90*61  f 
min.  2ti-90.  Range,  I7I.  Spaces  described,  1S-S2  iocbei, 
Number  1^  changes,  24, — Mean  tempenturei  41-83;  max.  iS; 
nio.  31  •  Haoge,  32°. — AmouDt  of  aaow  and  rain,  1*34  iodk 
Total  this  year,  2-65  inches. — Wet  days,  6;  cloudr>  IS;  Sot,  9. 
—Prevailing  winds,  W.  and  5.W.  N.  2;  S.  2;  S.W.  6  ;  W.  15; 
N.W.  2;  Var.  1.  Number  of  windy  days,  15;  boisterous,  €. — 
Mean  of  the  hygrometer,  69|-. 

The  barometrical  column  during  the  whole  of  this  month  hu 
been  incessantly  in  motion,  as  will  be  seen  from  the  number  of 
changes  in  its  direction,  which  are  nearly  equal  to  the  days  in  the 
period.  The  range  was  confined  to  four  days,  viz.  from  the  Itt  to 
the  4th ;  on  which  last^mentioncd  day  it  whs  depressed  nearly  a  fait 
inch  ;  but  on  the  10th,  having  neariy  regained  its  former  elevation, 
a  Ti<^nt  storm  of  wind  and  rain  from  the  N.  on  the  11th  caated 
anotber  depmsion  of  nearly  an  inch  and  a  qtiarter. 

The  temperature  tor  the  most  part  bat  been  very  high  for  the 
seatOD,  and  the  rariatioos  trifling ;  indeed,  in  the  mininiis  tbeie 
kit  been  a  very  sensible  approximation  to  the  mean. 

The  amount  of  rain  nearly  agrees  with  riiM  for  the  last  montli; 
tbe  greater  part  having  feUen  by  night. 

A  very  brilliant  and  splendid  display  of  the  Aurora  Borealis  wis  ' 
absenwd  here  m  the  evening  of  the  8th,  and  was  followed  by  muob 
wind  and  heavy  rain.  On  the  25th  and  S6th,  between  ^ght  aad 
nine,  p.  m.  the  moon  exhibited  a  very  bright  corona,  encircled  by 
a  distinct  double  halo,  which  continued  each  time  above  two  hours. 
These  appearances  were  succeeded  by  a  most  tremendous  hurrieaoe 
from  tbe  W.  during  the  whole  of  tbe  27th,  accompanied  between 
five  and  six,  a.  m.  with  loud  thunder  and  vivid  lightning.  A  very 
large  solar  halo  appeared  on  the  2tst,  and  was  almost  immediately 
followed  by  a  violeat  gale  from  the  S.W.,  and  the  heaviest  showef 
of  snow,  mixed  with  hail,  we  have  observed  during  the  present 
winter. 
IfM)  ifaBM,  ra.  2,  1817.  J-  ^ 

III.  On  the  Rat  £eaa. 

(To  Dr.  TkonioD.) 
SIR, 
■  I  hope  you  will  not  regard  the  following  obsemtions  on  a  «o- 
galar  phenomenoa   obtrusive,   and  unworthy    a  place   in   yon 
Journal. 

The  phenomenon  to  which  I  allude  has,  I  believe,  been  described 
by  travellers  before;  hut  as  it  occurred  to  me  during  a  recent  tear 
dirough  the  South  of  France,  I  cannot  resist  the  temptation  of 
offering  you  a  few  desultory  remarks  upon  it.  , 

I  refer  to  that  singular  occurrence  in  tbe  river  Dordognc  which  » 
commonly  called  tbe  mmcarel,  and  which  Is  known  in  that  part  or 
France  by  the  name  of  the  rat  d^eau.  Major  Reonel,  in  his  acconn* 
of  India,  has  mentioned  a  similar  phenomenoa  having  beeaofr* 
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Hrved  in  the  Ganges ;  and  Constantice  has  described  it  as  occucrb; 
in  the  river  of  the  Amazons. 

After  a  long  ctHttinuance  of  dry  weather,  by  which  the  waters  of 
the  JDord<^iie  are  veiy  much  reduced  in  quantity,  we  perceive  «t 
ttiat  part  of  ib  caune  where  it  mingles  its  waters  with  those  of  the 
Garronne  this  appearance  presenting  ibelf,  as  a  huge  mass  of  water 
aomewbat  resembling  the  form  of  a  tun-tiarrel,  which  rolls  from 
one  side  of  the  river  to  tlie  othei,  at  one  time  disappearing,  aod  at 
another  rising  again  with  increased  diiaeiuioas  and  violence,  and 
proceeding  iip  the  river  to  the  distance  of  about  22  miles. 

As  sooa  as  its  approach  is  indicated,  both  mea  and  cattle  retiic 
from  its  banks. 

From  the  suddenness  of  its  appeuaoce,  and  the  violence  with 
which  it  moves,  it  19  often  productive  of  aerioui  evils.  It  has  been 
frequently  known  to  tear  up  by  their  roots  trees  which  were  growing 
on  that  side  of  the  riv«r  to  which  it  inay  have  rolled,  to  sink  or 
dntroy  hosts,  and  to  break  down  the  banks  of  the  river. 

The  seafaring  men  who  reside  at  the  mouth  of  the  river  can 
generally  predict  the  occurrence  of  the  rai  d'eau,  from  observing 
the  depression  in  the  river,  and  the  force  of  the  flowing  tide.  From 
these  ciremutances  they  are  generally  able  to  escape  those  unplea- 
sant and  dangerous  coaaequences  to  which  this  event  gives  rise. 

This  remanuble  phenomenon  usually  presents  itself  first  opposite 
to  the  village  of  Bee  d'Ambes.  From  this  place  it  proceeds  up  the 
river,  suffiirlag  a  variety  of  changes  in  its  appearance,  titt  it  reaches 
the  town  of  Liboume,  where  it  roars  with  apfjarently  increased 
impetuosity,  agitates  the  waters  of  the  river  to  a  considerable  ex- 
teo^  and  at  the  same  time  aiftn  a  very  considerable  diminution  in 
its  size  and  in  its  force. 

This  singular  occurrence  in  the  river  Dordogne  may  doubtless  he 
VttEtbuted  to  the  eombraed  operation  of  several  caoses^  of  which, 
hofVKver,  the  sea  appears  to  be  the  most  ementiat. 

At  the  flow  ef  the  tide  its  waters  are  canvejed  by  the  Gironde  to 
the  mouths  of  the  rivers  the  Garronne  and  the  Dordogne.  Here  the 
bed  vi  the  Garronne  being  considerably  diverted  out  of  the  direction 
of  the  flowing  tide,  and  the  Dordogne  being  very  favourably 
siluBited  with  regard  to  the  Giraode,  it  (the  Dordogne)  receives  a 
greater  abundance  of  waters,  which,  entering  with  great  rapich'ty, 
and  penetrating  very  far  in  the  fcvro  of  immense  waves,  are  thrown 
fram  dde  to  side,  and  assume  a  variety  of  singular  appearances. 
The  diversified  forms  which  the  mascaret  CKhtbits  may  be  ascribed 
to  the  rapidiiy  ctf  the  current  of  the  ilver,  to  its  numerous  turnings, 
to  the  resistance  which  it  meets  from  the  sand-banks,  and  to  a  variety 
<^  other  concurrent  causes. 

Yours  respectfully, 

Edinlnrgh,  Nn.  15,  Itil6.  T.    W. 
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IV.    Compariscai  of  th»  Temperature  o^  ike  jiir  in  loth 
Hemispheres. 
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V.  Height  of  the  Barometer, 

I  have  for  some  time  past  been  anxious  to  draw  the  attendon  of 
meteorolo(psta  to  some  improtemcnts  in  the  mode  of  registering  the- 
heighc  of  the  barometer,  which  would  add  greatly  to  the  value  of 
their  utiles. 

1 .  It  is  wet)  known  that  mercury  expands  by  heat,  and  contraett 
on  the  application  of  cold.  Hence  the  height  of  it  in  the  tube  i» 
tSected,  not  only  by  the  pressure  of  the  air,  but  by  the  tempera- 
ture. Let  us  suppose,  as  itated  by  the  Committee  of  the  Rt^al 
Society,  that  the  apparent  expansion  of  mercury  in  glass  is  Trfyv 
of  every  degree  of  Fahrenheit's  thermometer ;  and  let  us  suppose 
tno  simultaneous  observations  made  in  two  places,  in  one  of  which 
tbe  thermometer  stands  at  S2°,  and  in  the  other  at  'J2° ;  the  height 
of  the  barometer  in  the  latter  place  would  exceed  that  in  the 
former  by  ooc-tentfa  of  an  inch,  owing  entirely  to  the  difiereoce  of 
temperature.  Hence,  to  enable  us  to  compare  the  height  of  the 
barometer  in  one  place  with  its  height  in  another,  it  would  iie 
necessary  to  reduce  the  column  of  mercury  to  the  length  which  it 
would  occupy  if  the  temperature  were  32°. .  This  reduction  should 
always  be  made  when  the  barometrical  height  is  marked  down  in 
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the  table.  It  could  easily  be  done  by  having  a  small  table  of  cor- 
rections ready  drawn  up,  and  subtracting  the  requisite  correction 
from  the  observed  height  of  the  barometer.  The  annunt  mean  of 
the  lieight  of  the  barometer  thus  kept  would  give  the  height  of  the 
place  without  any  correction  whatever. 

2,  Unless  the  tube  be  wide,  the  mercury  stands  higher  in  it  than 
it  ought  10  do.  Hence,  to  obtain  the  correct  height  of  the  mer- 
cury, we  ought  either  to  use  k  wide  tube,  or  we  ought  to  compare 
our  barometer  with  one  having  a  wide  tubej  to  determine  how 
much  iiigher  it  stands  than  it  ought  to  do,  and  apply  the  requisite 
correction  when  we  write  down  our  observations. 

3.  In  the  Ann.  de  Chim.  et  Phys.,  an  exceltent  monthly  jouraal, 
edited  by  MM.  Arago  and  Gay-Lussac,  there  is  published  monthly 
the  meteorological  observations  as  kept  at  the  Paris  observatory.  In 
this  table  the  height  of  the  barometer  (reduced  to  the  temperature 
of  S2^)  is  marked  at  nine  in  the  morning,  at  noon,  at  three  in  the 
afternoon,  and  at  nine  o'clock  in  the  evening.  From  the  monthly 
mean  of  these  heights,  it  appears  that  the  barometer  is  highest  at 
nine  in  the  morning,  nest  highest  at  nine  in  the  evening,  lower  at 
noon,  and  lowest  of  all  at  tliree  in  tlie  afternoon.  The  proper 
hours,  therefore,  for  marking  the  height  of  the  barometer  are  nine 
in  the  morning  and  three  in  the  afternoon ;  and  the  mean  between 
these  observations  would  give  the  true  annual  height  of  the  baro- 
meter in  any  particular  place. 

Were  these  observations  attended  to,  barometrical  observations 
would  be  much  more  useful  than  they  are  at  present ;  and  a  proper 
collection  of  them  woul^  give  us  a  correct  idea  of  the  height  of  the 
different  places  where  they  are  Icept  above  the  level  of  the  sea.  It 
seems  clear  that  barometers  begin  to  rise  and  fall  simultaneously 
over  a  very  great  portion  of  the  globe  at  once. 

VI.  Singular  Experiment. 

(To  Dr.  TlionuoD.) 
SIB, 

The  following  curious  and  mysterious  experiment,  which  1  have 
several  times  performed,  you  may  perhaps  oonsider  of  sufficient  in- 
terest to  occupy  a  place  in  your  Annals : — 

I^et  a  sixpence  be  fastened  by  means  of  a  loop  to  a  piece  of  thread; 
and  the  other  end  held  between  the  first  finger  and  thumb.  Place 
the  elbow  upon  a  table  within  a  few  inches  of  a  clean  glass  tumbler, 
in  such  a  manner  that  the  piece  of  metal  may  be  suspended  rather 
higher  than  the  centre  of  the  glass.  If  it  be  held  quiet,  it  will  soon 
begin  to  vibrate,  which  will  increase  to  that  degree  as  to  cause  it  to 
strike  the  sides  of  the  glass.  So  far  it  is  singular.  But  the  mystery 
consists  in  the  number  of  times  it  strikes  the  glass  always  corres- 
ponding with  the  hour  last  struck  by  a  clock.  If  the  experiment 
should  be  tried  a  little  before  one  o'clock,  it  will  strike  12  times, 
and  then  stop;  if  a  few  minutes  after  it  will  only  strike  once,  and 
almost  iDstantly  cease  to  vibrate. 
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Thu  appears  to  me  extremely  curious ;  h  the  caase  (whicb  I 
should  presume  was  electrical),  one  should  think,  would  possess  the 
same  power  ten  mhiutcs  liefore  as  ten  mioutes  after  one  o'clock ; 
and  what  is  still  more  curioua  ia,  that,  having  produced  the  ei&ct 
related,  it  should  almost  instantly  cease  to  act,  u  tlie  piece  of  metal 
soon  becomes  stationary,  and  must  be  removed  from  the  glass  before 
it  will  Bgaia  vibrate. 

Very  little  atteatioB  appeals  necessary  to  perform  this  experi- 
ment ;  although  it  will  not  always  succeed.  A  sixpence,  or  piece 
of  metal  rather  heavier,  will  in  general  be  found  to  answer. 

It  will  give  me  great  pleasure  to  see  your  opinion  and  thewy,  or 
that  of  any  of  your  numeroiu  readers,  respecting  this  curious  phe- 
nomenon, in  a  future  Dumber  of  your  AmtaU. 

I  am,  Sir,  your  obedient  servant, 

Banutt,  Jrra  s,  iBiT.  Tbos.  S.  Boofiw. 

The  phenomenon  observed  by  Mr,  Booth  will  naturally  bring  to 
the  recollection  of  electricians  the  experiments  of  Mr.  Stephen 
Gray  of  the  revolution  of  small  balls  held  in  the  hand  by  a  string 
round  large  ones,  and  always  in  a  direction  corresponding  with  the 
motion  of  the  sun.  He  bequeathed  these  experiments  at  his  death 
as  a  kind  of  legacy  to  his  electrical  friends.  The  su^ect  was  soon 
after  investigated  with  all  the  requisite  care  by  Mr.  Wheeler,  who 
succeeded  in  demonstrating  that  the  revolutions  io  question  were  not 
owing  to  any  electrical  property  whatever,  hut  to  the  voluntary  action 
of  the  hand  that  held  the  string.  Mr.  Gray,  though  an  acute  man^ 
was  not  aware  that  he  exerted  any  such  voluntary  power;  and  it 
was  by  no  means  an  easy  task  for  Mr.  Wheeler  to  ascertain  this  ta 
be  the  true  cause.  I  have  no  doubt  that  the  motion  of  the  sixpence 
in  the  experiment  of  Mr.  Booth  is  owing  to  the  voluntary  aedon  of 
his  finger  and  thumb ;  and  that  he  will  be  able  to  satisfy  himself 
that  this  is  the  case  by  varying  his  trials,  and  by  resolving  beforehand 
that  the  sixpence  shidl  strike  some  hour  Afferent  from  that  whkh 
has  struck  last. — ^T. 

VII.   Further  Imprmement  in  Brookes  Blow-pipe. 

(To  Dr.  Tbonion.) 
DEAR  SIR, 

I,  in  a  former  number,  suggested  an  idea  for  the  improvement  o 
Mr.  Brooks's  blow-pipe.  If  you  think  proper  to  give  insertkm  to 
the  following  in  ^our  Journal,  you  will  greatly  obhge  me. 

Instead  of  bavmg  the  apparatus  made  with  two  gasometers,  I  ^E 
leave  to  suggest  the  propriety  of  having 
them  formed  id  this  manner:  the  hydrogen, 
being  confined  in  two  reservoirs,  will  in  all 
prohability  tend  io  a  great  measure  to  pre- 
vent explosion.  I  trust  you  will  make  a  trial  of  the  proprietyw, 
this  idea.    The  only  objection  I  am  aware  of  that  can  be  brougbt. 


Hjd. 
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Ugainst  it  U,  tliat  A»  oxjigen  beiog  potseiaed  of  a  greater  degree  (tf 
-eleetridtjr  than  the  hydrogen,  it  may  iaiue  from  the  oompartmcsic  ia 
which  it  is  coU^ed,  with  gresier  velocity. 

R.  H.  K. 
VIII.  Experiment  wilk  a  lent  Gunbarrel. 
(Tp  pr.  Tbooww.) 
DEAR  SIR,  S^iHtfird,  Jbnil  12,  184T. 

Whra  our  regiment  marched  fram  Belfast  last  spring,  a  soldier 
with  lus  muBltet  sliing  over  his  shoulder  was  adjusting  Eome  baggage 
en  a  loaded  cart,  While  doing  thig,  the  cart  moved  oo ;  and  as  he 
fudeavogred  to  get  clear  from  it,  the  muzzle  of  his  musket  got  en- 
tangled between  the  spokes  of  oae  of  the  wheels.  The  man  wouh) 
have  been  killed  if  the  eling  had  not  ^ven  way  and  liberated  hiai. 
The  stock  was  tuvken  to  pieces,  and  the  barrel  was  bent  into  ■ 
curve  not  unlike  a  semicircle,  in  which  state  1  found  it  amoogsome 
lumber  in  Qur  armqiiwr's  shop  at  Castielur  in  the  month  of  Nov, 
jast.  Oil  learning  the  history  of  this  crooked  barrel,  I  ex&mioed  it 
very  carefully;  and  finding  no  flaw  in  the  bend,  it  occurred  to  ma 
to  try  whether  it  might  be  fired  in  this  state.  Some  of  our  gentle- 
men having  facetiously  predicted  that  the  ball  would  certainly  go  at 
least  three  times  round  the  yard,  I  took  inatiy  precautions  in  makiog 
the  first  enperimenl,  which,  however,  vae  not  at  all  necessary. 
The  breech  plug  was  unscrewed,  a  ball  cartridge  put  in  at  the 
breech,  and  the  plug  again  screwed  tight.  The  barrel  was  then 
placed  on  the  ground,  and  a  great  weight  of  stMtes  and  other 
matters  laid  upon  it.  A  train  was  laid  from  the  totich^ole  to  the 
door  of  the  forge,  from  which  I  set  fire  to  it  with  a  touch  of  a  red- 
hot  iron.  It  went  off  with  a  great  report;  and  the  ball  went 
throi^h  an  old  barrow,  apparently  with  as  much  force  as  if  the 
barrel  had  been  straight.  The  recoil,  which  was  expected  to  be 
violent,  appeared  to  have  been  triSing,  as  none  of  the  weights 
which  lay  on  the  barrel  were  displaced ;  and  the  barrel,  which  we 
expected  to  burst,  did  not  eppaar  to  be  a^  all  injured  by  the  explo- 
sion. The  mpariment  was  repeated  three  times,  with  the  same  re- 
mits, only  in  the  last  the  barrel  (being  laid  on  the  ground  without 
any  weight  uptm  it)  made  a  juinp  of  about  five  yards  from  its  sta- 
tion, J  have,  however,  ascertained  that  a  straight  barrel  will  do 
llie  same. 

-  In  the  beginning  of  last  month  it  occurred  to  me  to  make  another 
experiment  with  this  barrel.  I  made  the  nrmourer  drill  a  louch-holtt 
io  the  hollow  of  the  bend,  as  nearly  is  the  middle  as  possible.  The 
breech  plug  was  lost  by  this  lime,  which  indeed  suggested  the  idea 
of  the  eaperlment.  1  took  a  ccaHmon  ball  cartridge,  and  put  a 
second  ball  into  it,  so  as  to  have  a  ball  at  each  end.  This  double- 
■liotted  charge  was  put  into  the  iKirrel,  and,  by  means  of  a  strong 
bent  wire,  pushed  so  far  as  to  place  the  middle  of  the  powder  oppo- 
site to  the  touch-hole  Lathe  bend.  It  was  then  fired  by  means  of  s 
2  c  2 
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trun.  Both  balls  appeared  to  bare  bad  great  force.  Tbe  ball  from 
the  muzzle  went  clear  ihnMgh  a  KHt  of  flag  slate,  about  three 
quarters  of  an  inch  thick,  which  was  placed  before  it.  The  ball 
from  the  breech  struck  the  grouod,  which  it  ploughed  up,  and  then 
hit  a  large  stone,  which  altered  its  shape.  The  Bist  ball^  after 
passing  through  the  flag  slate,  was  found  at  the  bottom  of  a  wall, 
which  it  had  also  struck,  and  which  had  flattened  it  nearly  into  the 
form  of  a  penny  piece. 

Probably  the  great  tenacity  of  the  iron  of  which  gun-barrels  are 
made  is  the  only  thing  of  practical  use  To  be  deduced  from  these 
esperlmenls.  I  am  persuaded,  however,  that  many  of  your  readers 
will  think  them  curious :  and  if  you  should  think  fit  to  give  them  a 
place  in  the  Annals,  the  accompanying  sketch  will  give  a  clearer 
idea  of  the  form  of  the  barrel  than  any  description.  It  is  to  be 
observed,  however,  that  the  curve  is  not  all  in  the  same  plane ;  for 
when  laid  on  a  surface,  it  only  touches  from  A  to  D ;  the  remaining 
portion  rises  gradually  in  a  kind  of  spiral  curve,  until  the  muzzle, 
C,  is  about  five  inches  clear  of  the  surface ;  so  that  the  ball  bad  its 
direction  tviice  altered  before  getting  out. 


A -S 


Length  of  Ihe  Itarrel  Biraight .  8    4 

Lenjith  or  Ihe  lint  A  B  C 2    1 

Lragthor  (lie  line  BD 0  10^ 

1  remain,  dear  Sir,  youra  most  truly, 

J.   MfiNZlKS. 

IX.  On  the  Inlroduclian  of  Vaccine  Matter  into  America. 

(To  Dr.  Thamtutl.) 
SIR, 
In  the  last  number  of  your  Annals  a  correspondent  under  the 
signature  of  G.  expresses  his  surprise  to  find  it  stated  in  my  Me- 
moirs of  the  Life  and  Writings  of  the  late  Dr.  Lettsom,  that  the 
vaccine  lymph  was  first  sent  across  the  Atlantic  by  Dr.  L.,  and  con- 
signed to  the  care  -of  his  friend  Dr.  Waterhouse,  of  Cambridge, 
Massachusetts,  from  whence  it  spread  through  ilie  United  Slates. 
This  is  said  to  be  untrue ;  that  "  vaccine  lymph  had  been  previously 
sent  by  Dr.  George  Pearson  to  Dr.  Chichester,  now  a  resident  phy- 
sician at  Batb,  but  at  that  time  in  very  estensive  practice  at  Charles- 
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town,  ID  South  Carolina."  Reference  is  also  given  to  the  Phil. 
Mag.  vol.  xvi.  p.  252,  for  the  particulars  of  the  vaccination' of  07i« 
individual  in  the  winter  of  1799  by  Dr.  C. 

Nothing  can  he  further  from  my  wish  than  to  attribute  that  to 
any  individual  which  does  not  appear  to  be  justly  his  due ;  and  had 
I  not  been  informed  by  the  highest  authority  on  this  subject,  that 
Dr.  Lettsom  had  been  the  first  to  transmit  to  America  this  inesti- 
mable treasure,  I  certainly  should  not  have  ventured  to  state  it  in  my 
publication.  The  notice  of  your  correspondent  has,  however,  in- 
duced me  to  examine  a  number  of  letters  written  by  Dr.  Water- 
house  to  Dr.  Lettsom,  and  the  notes  of  letters  transmitted  by  Dr. 
Lettsom  to  Dr.  Walerhouse,  lo  be  convinced  of  the  truth  or  error  of 
the  statement  I  have  made.  From  this  examination  I  am  free  to 
confess  that  Dr.  L.  does  not  appear  to  have  Jirst  sent  the  vaccine 
lymph  across  the  Atlantic.  1  subjoin  extracts  from  these  letters, 
that  your  readers  may  draw  their  own  conclusion  with  respect  to 
dates.  I  cannot,  however,  forbear  expressing  some  degree  of  sur- 
prise that  the  practice  of  vaccination  was  not  followed  up  by  Dr. 
Chiciiesier ;  for  it  is  rather  singular  that  no  mention  of  his  name 
occurs  but  in  the  statement  contained  in  the  Phil.  Mag.,  unless  it 
be  in  the  writings  of  Dr.  George  Pearson, 'which  I  happen  not  to 
be  in  possession  of,  and  to  which  it  Is  at  present  not  in  my  power  to 
refer.  Dr.  Waterhouse,  on  the  contrary,  is  frequently  alluded  to 
by  various  writers.  He  was  the  active  promoter  of  the  practice  in 
America;  the  person  to  whom  the  members  of  the  government 
applied  for  lymph,  and  for  directions  for  its  use,  and  to  whom  also 
his  professional  brethren  looked  for  information  on  this  subject.  He 
seems  also,  from  the  following  extracts,  justly  to  feel  the  responsi- 
bility of  his  situation  on  the  occasion.  If,  therefore.  Dr.  W.  was 
not  the^«(  {which,  I  confess,  appears  to  me  doubtful)  who  vacci- 
nated in  America,  It  is  but  due  to  admit  that  it  was  by  him  that  the 
practice  spread  through,  and  Was  finally  established  in,  the  United 
States. 

(Dr.  W.  to  Dr.  L.) 

Cambridge,  April  10,  1799, 

"  I  received  with  great  satisfaction  your  letter  of  the  24th  Nov. 
with  Dr.  Jenner's  and  Dr.  Pearson's  publications  on  a  new,  curious, 
and  extremely  important  disease.  I  directly  threw  an  account  of  it 
into  the  newspapers,  a  copy  of  which  I  here  enclose.  I  should  be 
highly  gratified  by  more  intbrmatton  respecting  this  epizoatic  dis- 
order, and  of  further  trials  on  the  human  kind.  As  such  a  dis- 
temper has  never  been  heard  of  in  this  country,  it  excites  the  public 
curiosity  as  much  as  any  thing  that  has  occurred  in  (he  medical  line 
since  my  remembrance." 

Nov.  14,  1799. 

"  I  here  enclose  a  letter  for  Dr.  Woodwille,  as  it  is  making  the 
same  request  I  did  to  you  respecting  some  cow-pox  matter.*     I 

•  From  this  iiassagf  it  st^jrai  probable  that  Dr.  W.  had  previonety  solicited 
vaccine  lymph  frnoi  Dr.  L.  Nu  letter,  however,  containing  a  requeit  of  tliti 
fcinil  )t  preMTTCd, 
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Kod  it  (^oed,  and  wi^  ^u  would  be  so  kind  u  to  pat  k  waftt  ifi 
H,  and  sufter  the  pedny  post  to  conwy  it  to  hisit  The  corioetty, 
nay  anxiety  of  the  public,  especially  of  parents^  on  thiB  nbject,  il 
very  cooriderable.  We  indeed  f^l  anxiouB  ounelves^  «s  fcwr  of  our 
■iz  childrea  have  nererbeen  inaocttlatvd." 

ifov.  IS,  1800. 
**  I  am  in  do  small  tribulation  for  want  of  the  vaccine  matter.  \ 
introduced  it  into  this  country ;  but  some  bow  or  oriier  it  has  de- 

Eeciated  in  my  bands.    It  ^ils  In  more  tWa  half  I  have  laoocu- 
ted  for  several  weeks  past.     I  never  received  any  but  from  Dr. 
Hay^arth,  which  was  l^t  June. 

"1  have  never  been  able  to  procure  Woodville's  last  publicatioD 
on  the  cow-pox.  Are  there  any  good  practical  treatises  recently 
published  on  this  subject  i  As  ]  was  the  first  who  introduced  it 
here,  I  am  applied  to  from  all  qwerters,  but  am  chagrined  almost 
to  sickness,  because  1  have  no  confidence  in  the  matter  I  possess. 
Hie  vaccine  poison  has  become  milder  by  passing  through  a  number 
of  the  human  species,  or  else  the  cold  weather  has  deprived  it  of 
balf  its  venom.  As  soon  as  I  receive  fresh  matter  from  England,  t 
will  directly  innocalate  a  cow,  by  way  of  obtaining  active  matter 
from  the  fountain  head. 

"  I  have  had  several  Instances  in  the  cow-pox  where  1^  symp- 
toms came  on  pretty  violently  in  24  ^ours.  In  many  instances  1  am 
puzzled  to  know  whether  Aie  patient  has  really  gone  through  the 
disease,  so  as  to  secure  him  from  further  infection.  My  situation  is 
peculiarly  ^rplexing;  for  should  any  unfortunate  case  occur  under 
any  practitioDer.  I  shall  bear  the  blame  of  it.  t  have  difi'used  the 
matter  all  over  the  countty,  and  am  conscious  that  it  has  degene- 
rated and  become  spurious.  Applications  by  letter  and  otherwise 
crowd  upon  me  every  hour,  and  almost  every  mimite,  to  solve 
doubts,  give  directious,  and  console  disappointments ;  and  \  have 
no  person  td  apply  to  myself,  for  the  information  which  I  feel  t 
myself  stand  in  need  ef.  1  have  Fenner'«  work,  first  and  second 
part }  Woodville's  first  publication ;  and  Pearson's  first  pamphlet ; 
■nd  the  second  volutne  of  the  Medical  and  Physical  Journal;  and 
boutd  wish  that  Mr.  Mawman  would  send  me  Btiy  thing  and  every 
thing  that  has  or  may  come  out  in  the  c<]trse  of  the  winter  whiai 
^(te*  can  reafmmend," 

tkc.  13,  iSOO. 

*'  As  I  know  not  Dr.  JeBDCr's  ad<kesb,  I  haWe  enclosed  a  letter 
which  I  Would  thank  you  to  forward  to  him  as  soon  as  possible.  I 
have  imttea  to  hitii  oo  a  subject  in  which  I  am  deeply  interested,  I 
mean  the  cow-pox.  You  already  know,  perhaps,  tb&t  I  Mitrodnced 
that  distemper  here,  and  led  the  way  in  its  innoculatlon,  and  that 
very  much  to  my  adv^ntsge^  but  it  has  lately  Worked  v^  per- 
versely, and  occasioned  me  much  perplexity.  SiAce  iheeold,  raw 
weather  of  November  came  in,  the  matter  has  deteriorated  in  my 
hands,  and  in  the  hands  of  every  one  else,  so  that  almost  all  the 
esses  that  have  lately  occurred  have  proved  spurious  i  sod  unless  I 
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«an  obtain  a  freih  supply  of  the  vaccine  matter  early  in  tlie  spring, 
the  ianoculation  for  it  will  sink  into  disrepute,  and  1  myself  come 
in  for  a  large  portion  of  the  disgrace. 

"  Judge  of  my  anxiety  when  1  say  that  I  am  conscious  that  more 
tliaa  one  hundred  practitioners  in  different  parts  of  New  England 
Ape  at  this  time  inoculating  with  spurious  matter,  while  the  small- 
'  pox  is  pervading  one  of  our  sea  ports,  and  every  unfortunate  case 
will  be  traced  up  to  me,  the  or^nator^f  the  practice  in  Anierics. 
i  am  the  only  penon  who  ever  succeeded  in  obtaining  efficient 
matter  Irom  England,  which  I  had  from  Dr.  Haj^arth,  and  the 
activity  of  this  matter  seems  worn  out  bv  passine  through  a  tamtlier 
of  the  human  species ;  and  unless  I  obtain  a  fresh  supply  from  Eng- 
land, the  business  which  promised  so  &ir  here  will  stagnate.  I 
hare,  therefore,  written  to  Dr.  Jenner  for  his  advice  and  assistance. 
So  1  have  (o  Dr,  Pearson ;  and  bope  by  the  return  of  the  Galeo  ^ 
or  by  the  Minerva  to  get  a  supply  of  the  matter  I  stand  so  much  in 
need  of.  I  have  jnst  received  an  order  from  the  War  Departmeat 
lo  supply  the  military  surgeons  with  the  vaccine  matter^  and  direc- 
aoas  for  inoculating  the  different  corpG  of  artillerists  and  eDgineen 
stationed  in  the  various  parts  of  New  England." 

(Dr.  L.  toDr.  W.) 

London,  March  28,  ISOO. 
".  Sent  him  fresh  cow-pox  matter." 

Dec.  24. 
'*  Sent  bin)  vaccine  matter  in  a  glass  botUe,  from  the  Vaccine 
Institution,  as  well  as  two  planes  of  glasses,  one  from  Dr.  Wood- 
ville,  and  the  other  from  Mr.  Johnson.  Explained  Dr.  Woodville's, 
Dr.  Pearson's,  and  Dr.  Jenner's  opinions,  respecting  the  wearing 
out  of  the  matter." 

Feb.  19,  1801. 
"  Sent  him  vaccine  natter  in  a  glass  vessel  from  my^lf,  with  a 
letter  and  vaccine  matter  frvm  Dr.  Pearson." 
I  have  the  honour  to  be.  Sir, 

Youts  very  respectfully, 
'  BM-cntn,  FlMt-ttTttt,  Aril  16,  ISIT.  T.  J.  Pbtfigekw. 

X.  On  the  Introduction  of  the  Antiphlogistic  System  into  Great 
Britain, 

(To  1)r.  ThnKMon.) 
8TR, 
«  My  atomic  theory  of  chemistry  is  so  mathematically  correct, 
that  all  visionary  hypotheses  fell  prostrate  before  it,  and  it  was  from 
it  ALOVB  that  the    phlogistic  doctrine  received  its  fatal  blow." 
(Higgins,  Phil.  Mag.  p.  364,  Nov.  1816.) 

In  the  paper  from  which  the  above  extract  is  quoted  you  are 
fated  with  vivid  animosity  on  a  charge  of  partiality  to  Mr.  Dalton, 
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and  injustice  to  the  author,  respecting  the  honours  of  the  atomic 
theory. 

Whether  this  author  has  obtained  less  honour  from  jrou  than  bia 
due,  respecting  tliea/o»7i!c(Aeory,  I  shall  not  inquire  ;  but  that,  ia 
the  ahove  quotation,  he  arrogates  much  more  than  his  due,  respect- 
ing the  theory  of  phlogiston,  1  mean  to  make  appear. in  this  paper. 

This  famous  view  of  the  atomic  theory,  it  seems,  has  been  long 
out  of  print,  so  that  we  cannot  hear  it  speak  for  itself;  hut  its 
author  informs  us  tliat  it  was  an  excellent  treatise,  and  that  the  date 
of  its  publication  was  the  year  17^9- 

I  have  no  need  (o  question  the  accuracy  of  these  statements  in 
order  to  deprive  this  autlior  of  the  sole  honour  of  esploding  the 
phlogistic  doctrine.  Before  he  preferred  a  claim  to  this  honour,  he 
ought  to  have  known  all  the  advances  of  chemical  science  in  Europe 
and  America.  Seven  or  eight  years  before  this  author's  date  of  his 
theory,  in  1781)  Lavoisier  had  detailed,  in  the  Memoirs  of  the 
Academy  of  Sciences  at  Paris,  bis  discovery  of  the  composition  of 
water  (Lavoisiei^'s  Chemistry,  chap.  viii.  Introduction);  and  earlj^ 
in  1789  his  entire  system,  with  the  new  nomenclature,  was  not  only 
published  in  French,  but  also  in  sd  English  translation.  No  che* 
mist  who  adopted  this  system  would  either  need  or  find  room  for  the 
doctrine  of  phlogiston.  Lavoisier,  therefore,  not  only  lays  claim, 
hut  lays  a  previous  claim,  to  the  honour  of  exploding  the  phlogistic 
doctrine. 

But,  in  justice  to  my  Alma  Mater  and  quondam  teacher,  I  am 
induced  to  bring  forward  another  prior  claimant  to  this  honour.  As 
appears  in  his  paper,  this  author  dates  his  claim  in  1789.  I  cati 
inform  him,  however,-lhat  during  the  winter  of  178f> — ^7^7*  I 
attended  the  chemical  lectures  of  Dr.  Irvine  in  the  University  of 
Glasgow.  At  that  time,  i.e.  two  years  earlier  than  his  own  date 
of  his  theory,  I  can  assure  our  author  that,  so  far  as  the  doctrine  of 
the  teacher,  and  the  chemical  creed  of  many  of  his  pupils,  could 
effect  any  thing,  phlogiston  was  dismissed  to  the  family  vault  of  all 
the  Capulets,  to  rest  in  peace  with  Elixir  vitts,  Spirittis^  rector, 
ArchtBm,  and  their  fellows.  The  opposite  theory  of  combustion  was 
fully  and  zealously  stated  and  illustrated  ;  and  also  exemplified  by 
the  combustion  of  alcohol,  phosphorus,  and  sulphur ;  and  in  the  ac- 
count of  the  manufacture  of  sulphuric  acid,  as  well  as  in  the  com- 
bustion or  calcination  of  metals.  At  the  conclusion  of  the  same 
course  of  lectures.  Dr.  Irvine  detailed  also  Lavoisier's  leading  facts 
and  views  respecting  the  composition  nf  water.  Besides,  this 
teacher  did  not  state  bis  views,  in  opposition  to  phlogiston,  as  new 
or  recent,  but  as  having  been  entertained  for  a  coiMiderable  time. 
He  also  stated  that,  at  this  date  (17S6— 7),  the  Professor  of  Che- 
mistry in  Edinburgh  had  adopted  the  same  views,  and  relinquished 
the  phlogistic  theory. 

The  other  professors  in  Glasgow  University  soon  followed  Dr. 
Irvine  in  adopting  the  new  doctrines  on  combustion.     This  emioent 
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chemist  died  (of  fever,  I  think)  during  I'JHf ;  but  the  University, 
on  May  1,  17^8>  I  think,  announced  as  a  prize  essay,  "  The  best 
account  of  the  modem  discoveries  respecting  the  composition  uf 
water  ;  "  prize — a  silver  medal ;  the  candidates  to  be  such  students 
as  had  finislied  the  logic,  ethic,  and  natural  philosophy  classes.  As 
fevf  suchstudents  had  turned  their  attention  tg  chemistry,  the  satfle 
prize  essay  was  again  announced  May  1,  17^9)  and  adjudged  May 
1,  1790.  Of  this  essay  I  possess  the  first  copy.  It  was  composed 
duriog  the  session  )7B9,  I'J'JO;  and  contains  Lavoisier's  doctrines 
respecting  caloric,  carbon,  oxygen,  hydrogen,  &c. ;  wiih  the  appli- 
cation of  these  doctrines  to  esplode  the  theory  of  phlogiston,  and 
to  eiplain  a  variety  of  phenomena. 

Although  this  author's  atomic  theory  had  been  as  extensively 
known  as  Lavoisier's  work,  the  above  facts  would  subvert  his  claim 
to  the  sole  honour  of  exploding  the  phlogistic  doctrine ;  but  as  this 
work  has  been  long  out  of  print,  and  has  never  been  till  now  heard 
of,  by  many  readers  .of  chemical  works,  the  claini  seems  still  more 
extravagant. 

.1  an>  far  from  wishing  to  depreciate  the  character  of  this  author, 
I  believe  he  is  a  distinguished  chemist:  but  by  claiming  more  than 
his  due,  he  will  be  in  danger  of  reducing  his  reputation,  as  a  iubd, 
below  its  proper  level. 

I  am.  Sir,  your  most  obedient  servant, 

aiatgtiB,  March  12,  1S17.  Jambs   Watt,   M.  D. 

XI.  Sale  of  Minerals.    ■ 
(To  Dr.  Thomson.) 
SIR,  S5,  King-street,  St,  JamtiU,  March  19,  ISIT. 

Finding  that  you  have  occasionally  allowed  a  place  in  your  pages, 
to  notices  respecting  sales  of  minerals,  I  beg  leave  to  inform  you 
that  I  am  preparing  one  which  is  to  begin  about  the  end  of  ApriL 
I  cannot  speak  of  its  duration ;  but  1  purpose  to  divide  the  -whole 
into  sections  of  three  days  each,  to  take  place  at  short  intervals. 
yery  often  having  been  asked  after  what  manner  I  would  arrange' 
^y  two  private  collections  (which  I  have  some  intention  to  place 
according  to  Werner,  modifying  them,  however,  as  I  may  sec 
proper)  I  have  been  led  by  those  questions  to  lot  my  sale  agreeably 
with  Werner's  system,  deviating  from  it  only  in  those  cases  where 
chemistry  does  not  permit  the  families  to  be  followed  up,  conform- 
ably with  the  opinions  of  other  enlightened  naturalists.  That  the 
patience  uf  the  collectors  may  not  be  wearied,  1  shall  intersect  each 
day's  sale  with  labelled  lots,  not  referring  to  the  system,  but  always 
consisting  of  some  interesting  and  scarce  substances.  On  former 
occasions  the  earlier  days'  sales  principally  consisted  of  products, 
ivhich  I  sacrificed  with  pleasure  in  favour  of  young  collectors  and  of 
trade ;  but  I  confess  that  I  found  it  somewhat  amusing  to  perceive 
combinations  amongst  some  of  the  purchasers,  who  on  such  an  oc- 
casion, about  two  years  ago^  were  assured  in  the  sak-room  that  it 
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would  be  my  last  nttempt,  and  tnudi  cammneratioii  wis  huxled  - 
about  as  to  my  exit.  The  fears  of  those  conpB»ioaate  loeiBbers  tiS 
aociety  were,  however,  quieted,  upon  bnnging  forward  the  labows 
td  my  year's  collectiog,  which  enriched  the  cabinets  o€  those  ladies 
and  genttemen  who  know  how  to  estimate  the  Bcience,  «nd  have  jurt 
Htelings  !  Allow  me,  therefore,  amidM  each  dUfereot  c^inioiu  and 
priacipks,  to  eKpUiD  the  coune  which  I  find  it  aecesnry  to  pume, 
viz.  that  1  have  no  ot^ection  against  making  many  a  aacrifica ;  hut 
at  the  same  time  I  wiU  oat  submit  to  leave  uapotected  the  vAoJ?  of 
the  property  which  I  offer.  To  prevent  so  ruinous  a  case,  the  auc- 
tioneer (Mr.  King)  will  at  once  put  up\riih  my  ultimatum  those 
lots  which  do  not  allow  me  to  become  the  victim  of  the  times,  of 
combinations,  or  of  illibenl  atotiveB  \  I  have  heard  that  mach  is 
expected  from  me,  when  making  a  sale,  in  pcunt  of  (juali^  and 
choice.  1  too  may  reasonably  expect  some  sympathy;  and  I  do 
rely  Apon  the  protection  of  the  public.  Some  curiom  facts  may  at 
a  tuture  perbd  be  developed  in  proof  that  ideai  exist  in  this  coantry 
regarding  mineralogy  which  are  unknown  abroad;  raid  here  1 
merely  suggest  to  any  of  your  readers  the  question  bow  it  comes 
and  has  happened  that  nnce  Mr.  Forster,  my  late  uade,  left  thi* 
coBBtry  for  Russia,  in  1795 ;  hut  more  particularly  since  the  death 
of  Mr.Greville,  In  1809,  and  since  the  greater  part  of  the  nobility 
have  ceased  collecting,  the  maj<nity  <rf  actual  collectors  have  come 
to  die  singular  conclusion  that  the  commence  of  minerab  is  con- 
temptible? In  other  cities  of  Europe  the  toils  of  my  late  uncle,  as 
well  as  my  own,  have  inspired  a  widely  different  feeling. 

Whilst  upon  this  subject,  I  need  only  to  say,  that  a  true  dealer  to 
minerals  is,  ipso  facto,  a  merchant,  embarking  his  capital  in  all 
parts  of  the  known  world,  and  honourably  upholding  the  pnrsuits  of 
iciemce,  which  must  ever  be  inseparably  connected  wiA  ie^timate 
CG^mer(% ;  and  that  there  are  few  exceptions  where  collectors  are 
not  themselves,  publicly  ot  privately,  dealers.  For  the  truth  df 
these  remarks  I  appeal  to  your  renders.  Consequently,  if  I  remain 
in  England,  I  trust  that,  for  tlie  future,  the  collectors  aod  ^a 
ff ieitds  of  mineralogical  scieuce  will  not  mffer  illiberal  prejudices  to 
^^tnp  the  ardour  of  a  pursuit  which,  celling  for  continual  sacrifices, 
by  msorlmg  iostead  of  making  a  fcrtune,  demanding  unwearied 
ap^icatkin,  and  attended  with  numberless  difficulties  and  ririis, 
barely  constitutes  a  powerful  clauB  upon  impartial  judgment  and 
manly  feeling !  I  htme  there  is  not  any  presumption  in  tbe  state- 
ment of  my  opinion  that  the  removal  of  my  Urge  prh-ate  cc^ecttob 
would  prove  a  real  loss  to  this  country.  It  may  be  permitted  me  to 
say  so,  when  it  is  acknowledged  throwgl««t  Earq»e  that  there  are 
to  be  found  the  fruits  of  60  years  mineralogicid  labours,  comjuising 
the  period  when  my  late  uncle,  Mr,  Forster,  commenced  his 
career,  up  to  the  present  hour,  wherein  I  have  utiremittmgly  fol- 
lowed his  steps,  deterisined  to  procure  the  finest  of  substaaces,  and 
regarding  expense  as  a  secondary  consideration.  In  all  humility, 
and  with  tlie  will  of  Providence,  I  can  reckos  that  in  lH  tnoatbs' 
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time  my  ceUectioD  will  have  risen  to  luch  a  grantletirvB  nbay  nti^j 
my  aideat  Aam,  that  io  tbe  boaom  of  this  rooBtry  I  may  repose  tlut 
bkM  s^ect  and  noble  minemlonod  products  known  in  the  world. 

An  event  bas  taken  plitce  id  France  wfaidi  nay  (hortly  deprive  its 
capital  of  its  finest  private  collectiob  (^dwt  of  the  Marqais  de 
Dt'^e's),  and  of  wiiich  the  Parisians  had  just  reason  to  be  [mnldk 
Torepiace  it,  upon  my  own  terms,  with  mine,  which  is  well  knowti 
on  the  CoQliDent  to  be  infinitely  superior,  And  to  unite  my  fate  with  ~ 
that  my  dearest  paisuit,  ubder  the  tiighest  sanction  in  Fiaocc,  weuM 
cost  file  but  the  writing  Of  a  letter.  Much  more  than  this  I  might 
eraect  ftom  the  munificence  of  the  Emperor  Alexander,  whose 
pnde  it  is  to  advance  the  sciences  in  bis  empire,  and  to  whom  my 
late  uncle  was  sufficiently  known,  were  I  to  yield  to  a  similar  im- 
pulse, which  IS  often  kindled  by  the  remembrance  of  the  years  I  ^ 
passed  in  Russia:  Why,  then,  mould  I  not  be  entitled  to  the  im- 
partiality of  the  nmieralcigistg  in  tins  country?  More  I  do  not 
claim  ;  and  were  it  only  for  the  policy  to  eeeure  some  day  to  {lireat 
Britain  to  fine  a  national  jvoperty,  the  collectors  and  scientific 
men  should  rather  rejoice  to  forward  views  which  are  truly  those  tit 
the  love  of  the  science,  and  not  of  interest. 

I  hare  the  honour  to  be,  Sir, 
Your  most  humble  and  obedient  servant, 

Henry  Hedland. 

P.S.  I  just  learq  from  M.  Brochant  de  Villiers  (whom  you  did 
not  mentioD  as  one  of  the  new  members  of  the  French  Academy 
for  the  miaerulc^cal  department)  that  all  possible  influence  is  used 
to  preserve  to  France  the  collection  of  the  Marquis  de  Dr^e ;  and 
Ute  Savaas  have  ^titioned  tbe  King  accordingly. 

!UI.  Corfecliott  of  a  Mistake  In  Mr.  Donovan's  Essay  on  Galvanism, 

(Ta  Dr.  Tbdnma.) 
BIR, 
I  beg  tbe  fevowr  of  correcting,  through  the  medium  of  the 
-Annals  cf  Philosophy  an  en>or  in  my  Essay  oa  Galvanism  recently 
published^  which  mtirely  destroys  the  sease  atld  force  of  the  expe- 
riment, and  which  heretofore  escaped  my  attention.  The  posmg* 
beginmug  at  p.  277>  ^*o^  26,  runs  thus :  "  the  other  wire  was  ia- 
-serted  iato  a  disc  vS  copper,  in  a  skiilar  manner."  It  should  be 
read,  "  the  other  wire  was  inserted  into  a  disc  dS  cork)  in  a  similar 
naDn«-." 

1  hope  that  such  readers  Of  your  AnnBla  as  have  Copies  will  take 
the  trouble  to  correct  the  error. 

I  am.  Sir,  wttb  respect,  &c. 
Diotih,  JbM  15,  181T,  M.  Donovan, 

XIII.  An  AtUhelion  observed  at  Tottenham.    By  L.  Howard,  Esq. 

On  the  19th  uh.  I  had  an  opportunity  of  observing  that  very  rare 

libenomenoB  die  AiUheUott.    It  was  formed  on  the  perpendicite 
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put  of  a  lofrf  dense  (httiKJastraiia,  which  h^ipened  to  present,  in 
the  N.  E^  «t  near  five  p.  m.  «  soifsce  directly  oppoKd  to  the  sun, 
wbich  perceptibly  reflected  an  image  of  the  dhk  at  the  same  appa- 
rent height  from  the  horizon.  In  a  few  minulea,  aod  almost  as 
soon  as  1  had  satts6ed  myself  of  the  fact,  it  was  obliterated  by  a 
new  protuberaDce  in  the  cloud  destroying  the  direct  reflection.  An 
AnthelioQ  observed  by  Swinton  near  C^ford  in  1762  b  described, 
with  a  figure,  in  Vol.  XI.  of  the  Phil.  Trans.  Abridged,  p.  532, 
to  which  the  reader  is  referred ;  hut  in  the  present  instance,  the 
whole  chmd  being  bright,  the  contrast  between  the  general  surface 
and  the  sun's  image  was  probably  less  striking  than  in  Swiaion's 
obserration. 

TatlaiMam,  Fimrtk  Mimlk,  Si,  I8IT. 

XIV.  New  Earth. 

Professor  Berzetius  has  just  discovered  a  new  eanh,  to  which  he 

has  given  the  name  of  thorite,  from  the  Scandinavian  god  Thor, 

I  shall  take  a  foture  opportunity  of  laying  an  account  of  its  prqxr* 

ties  before  my  readers. 

XV.  New  Method  of  Freeing  Water.    By  Professor  Leslie. 


. «■) 

SIB. 

My  early  experiments  had  proved  that  garden  mould  and  decayed 
green-stone,  which  constitute  the  basis  of  our  richest  soils,  acquire, 
when  thoroughly  dried,  a  power  of  absorbing  moisture  almost  equal 
in  intensity,  though  not  in  extent  of  action,  to  the  euergy  exerted 
by  the  concentrated  sulphuric  acid  itself.  Circumstances  recently 
drew  my  attention  again  to  this  curious  subject.  1  directed  my 
servant  to  gather  some  of  the  shivery  fragments  of  porphyritic  trap 
from  the  'sides  of  the  magnificent  walk  now  forming  round  the 
Calton  Hill,  and  having  pounded  it  grmsly,  to  roast  it  moderately 
before  the  kitchen  fire  under  a  tin  oven,  and  then  throw  it  into  a 
wine  decanter  with  a  glass  stopper.  In  this  state  of  preparatioi], 
the  powder  was  afterwards  carried  to  the  College ;  and,  at  a  lecture 
some  days  since  in  the  natural  philosophy  class  (which,  in  addition 
to  my  own  mathematical  classes,  I  have  been  teaching  this  session 
during  the  absence  of  Professor  Playfair  in  Italy),  I  took  occasion 
to  show  the  iufluence  of  its  absorbing  power  on  my  hygrometer 
placed  over  it  within  a  small  receiver  of  an  air-pump.  The  liquor 
of  the  instrument  felt  from  90°  to  150°,  and  rose  again  to  130, 
where  it  Blood  for  a  minute,  while  the  lint  covering  the  wetted  bail 
was  turning  whiter,  and  evidently  freezing,  but  again  regularly 
descended  to  about  320°,  the  temperature  of  the  room  being  only 
about  55°  of  Fahrenheit.  A  cold  had  thus  been  produced  corres- 
ponding to  5°  below  the  zero  of  that  scale ;  and  I  did  not  hesitate 
to  propose  on  the  instant  to  employ  this  new  agent  in  freezing  a 
small  body  of  water.  I  transferred  the  powder  into  a  saucer  about 
Kven  inches  wide,  and  placed  a  shallow  cup  of  porous  earthenware 
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three  inches  id  diameter  at  the  height  of  half  an  inch  above  it,  and 
covered  the  whole  with  a  low  receiver.  On  exhausting  the  air  from 
this  receiver  till  the  gauge  stood  at  two-tenths  of  an  inch,  the  water 
in  a  very  few  minutea  was  converted  into  a  cake  of  iee.  With  the 
'  same  powder,  above  an  hour  afterwards,  1  repeated  the  experiment 
in  the  presence  of  one  or  two  friends ;  and  in  the  space  of  three 
minutes  after  the  receiver  was  placed,  a  larger  body  of  water  began 
to  congeal,  and  was  quickly  consolidated. 

It  appears  that  such  dried  earth  will  absorb  the  50th  part  of  its 
weight  of  moisture  before  its  absorbing  power  is  diminished  one 
half,  and  the  25th  part  of  its  weight  before  this  power  is  reduced 
to  one  fourth.  When  completely  saiurated  with  humidity,  it  may 
hold  near  a  fifih  part  of  its  whole  weight.  Since,  therefore,  the 
quantity  of  heat  abstracted  by  the  process  of  evaporation  is  adequate 
to  the  congelation  of  about  eight  times  an  equal  weight  of  water, 
the  dry  pulverized  green-stone  or  garden  mould  is  capable  of  freez- 
ing more  than  the  sisth  part  of  its  weight  of  water.  To  ensure 
success  and  expedition,  however,  1  should  prefer  rather  a  latter 
proportion  of  the  powder.  The  contents  of  two  quart  decanters, 
for  instance,  poured  into  a  saucer  of  a  foot  diameter,  might  be  em- 

Eloyed  to  freeze  half  or  three  quarters  of  a  pound  of  water  in  a 
emispherical  cup  of  porous  earthenware.  This  powder  U  capable 
of  acting  still,  though  with  feebler  effect.  It  should,  therefore, 
after  each  process,  be  dried  again,  which  will  restore  it  completely 
to  its  fbrmef  energy.  Such  partial  drying  will  be  quickly  and  easily 
performed ;  and  in  hot  countries  the  mere  exposure  of  the  powder 
for  a  while  to  the  sun  may  be  sufficient.  Ice  may,  therefore,  be 
procured  in  the  tropical  climates,  and  even  at  sea,  with  very  little 
trouble,  and  no  sort  of  risk  or  inconvenience. 

I  mean  to  pursue  this  curious  subject,  and  to  institute  immediately 
a  series  of  experiments  on  different  compound  earths;  and  should 
the  results  prove  interesting,  I  will  not  fail  to  transmit  them  to  you. 
I  am,  dear  Sir,  very  sincerely  yours, 

EdiniuTgli,  Jpril  17,  1817.  JoHN    IdiSLIB. 


Article  XIV. 
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John  Wer-ca,  of  Preston,  cotlon-mill  roller-maker;  for  an 
Improvement  in  making  rollers  used  in  spinning  wool,  cotton,  silk, 
flax,  tow,  or  any  other  fibrous  substances.     Aug.  3,  181G. 

Samuel  Nock,  of  Fleet-street,  Jjondon,  gunmaker;  for  an 
improvement  in  the  pans  of  locks  of  guns  and  fire-arms.  Aug.  12, 
1816. 

Robert  Tbipp,  woollen-draper,  Bristol ;  for  an  hussar  garter 
with  elastic  springs  end  fastenings,  and  also  elastic  springs  for  iian- 
taloons  and  other  articles.     Aug.  ]4,  1816. 
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Jahhs  Nbvii.i.b>  of  Wellineton-itreet,  NortliamptoB-K)uSTa, 
LtHtdon,  geotlemsQ;  fbrnsw  sdiT  improveil  methods  of  gea«nitin|f 
and  creating  ot  applying  power,  by  meins  of  steam  or  ether  fiuid^ 
elastic  or  noo-elaBtie,  for  driving  or  working  all  kindi  of  machiDery 
(i Deluding  the  steam-engines  now  in  use),  and  which  are  appli- 
cable also  to  the  condensing  of  steam,  and  other  aqueous  Tapours, 
in  distillation  or  evapomtion,  and  are  useful  in  various  manulafr- 
toriei  and  operations  where  heat  is  employed  as  an  agent,  or  where 
the  saving  oi  fuel  is  desirable.    Aug.  14,  1816. 

Edward  Bigge,  of  Birmingliam,  brass- founder;  for  improve- 
ments in  or  on  the  machinery  used  in  the  making  or  manubcturin^ 
of  pans  and  staiU  of  various  kinds.     Aug.  14,   1416. 

WiLLiAK  MoDLT,  of  Bedford-square,  London ;  for  imptwe- 
nents  on  his  fiirmer  patent  for  an  improved  method  of  acting  npaa 
machinery,  bearing  date  May  23,  1814.     Aug.  14,  1816. 

Jban  Sahubl  Padlt,  of  Broraplon,  engineer  ;  for  a  nachiDs    ' 
for  making  of  nails,  screws,  and  the  working  all  metaibo  substancfls, 
Aii«.  15,  1816. 

RoBBET  Salmon,  of  Woobum,  surveyor }  for  improved  i»str»- 
nKDts  for  cooaplaints  in  the  urethra  and  bladder.     At^I-  ^9*  1816* 


Article  XV. 

SdeniyU  Boobs  in  hand,  o/r  in  the  Fress^ 

Mr.  Merrick  has  nearly  readv  for  the  press  a  TnuulatioB  of  llenard'^ 
Treatise  (1816)  on  the  general  Pnnciplesof  Chemical  Analysis,  iaoBe 
volume,  8vo. 

Mr.  ParkinBOn,  of  Hoxton,  Intends  publishing,  in  the  courae  oS  the 
month,  an  Essay  on  the  Shaking  Palsy. 

Mr.  William  Phillips,  author  of  the  Outlines  of  Mineralogy  and 
Geology,  &c.  will  publish  this  month,  in  12rao.,  Eight  Familiar  I.^c- 
tures  on  Aatronomy,  delivered  at  Tottenham  last  winter  to  a  numerous 
audience  of  young  persons.  It  will  contain  the  requisite  diagrams  and 
illustrations:  and  being  intended  for  the  initiation  of  the  young,  and 
for  those  who  are  unacquainted  with  the  science,  its  numerous  tenns 
are  as  much  as  possible  avoided,  and  such  as  cannot  be  avoided  are 
fully  explained  in  these  lectures. 

Dr.  Wilson  Philip  is  about  to  publish  an  Experimental  Inquiry  into 
the  Laws  of  the  Vital  Functions,  with  some  oWrvations  on  thie  Na- 
ture and  Treatment  of  Internal  Diseases. 

Mr.  ParkcB  has  just  published  Thoughts  on  the  Salt  Laws,  in  ^hich 
he  presses  on  the  attention  of  the  Legislature  the  advantages  which 
would  be  derived  from  a  total  repeal  of  the  duties  on  that  article. 
-  Mr.  Thomas  Purton,  of  Alcester,  is  about  to  publish  a  Midland 
Flora,  which  will  comprise  descriptions  of  plants  indigenous  to  the 
central  counties  of  England  :  it  will  be  illustrated  by  plates  engraved 
by  Mr.  James  Sowerby.  TN.B.  In  the  Annals  for  Itut  month  tie  wori 
ittelf  wiu  erroneously  tlatedto  be  by  Mr.  J.  S-] 
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METEOROLOGICAL   TABLE. 


Hygr.   a. 

1811. 

wind. 

Hai. 

Min. 

Med. 

Mai. 

Min. 

Mfd. 

RaiB. 

3d  Mo. 

March  10 

N  W 

30-10 

29-91 

30-005 

47 

28 

S7-5 

75 

c 

n 

S    W 

30-10 

39-94 

30-020 

53 

39 

46-0 

66 



12 

W 

29-91 

29-84 

29-875 

55 

47 

51-0 

70 

1 

13 

30-15 

S99I 

30-030 

65 

42 

48-5 

65 

14 

N     E 

30-23 

30-15 

30-185 

51 

30 

40-5 

73 

15 

S      E 

30-22 

30-16 

30-190 

50 

27 

38-5 

70 

l6 

E 

30-23 

30-16 

30-195 

49 

27 

38-0 

82 

17 

S      E 

30-24 

30-20 

30-220 

48 

25 

36-5 

85 

• 

18 

Var. 

30-30 

29-85 

30-025 

52 

33 

42-5 

50 

19 

N   W 

2975 

29-74 

29-745 

47 

27 

37-0 

52 

SO 

N 

39'88 

29-75 

29-8 1 5 

34 

24 

29-0 

47 

21 

N 

29-90 

29-86 

29-880 

39 

17 

28-0 

59 

92 

S      E 

29^ 

29-90 

29-935 

39 

19 

29* 

80 

23 

S     W 

29-92 

29-88 

29-900 

46 

24 

35-0 

58 

_ 

24 

w 

29-72 

29-800 

55 

39 

470 

80 

2i 

Var. 

39-85 

99-72 

29-785 

58 

34 

46-0 

74 

7 

S6 

Var. 

30-00 

29-85 

29-925 

52 

S4 

430 

5« 

■13 

> 

27 

Var. 

30-05 

39-92 

29-985 

44 

27 

35-5 

62 

28 

S     W 

29-92 

29-7029-840 

50 

38 

44-0 

72 

4 

29 

w 

29-99 

2976  29-875 

55 

45 

500 

60 

30 

N   W 

30-23 

29-9930110 

59 

39 

49-0 

50 

31 

N    W 

30-51 

30-23 

30-370 

54 

32 

43-0 

64 

• 

4d]  Mo- 

April  1 

S 

SO-Sl 

30-37 

30-+40 

56 

36 

46-0 

67 

0 

2 

9      E 

30-37 

30-27 

30-320 

58 

33 

45-5 

50 

3 

E 

30-33 

30-27 

30-300 

60 

37 

48-5 

65 

4 

N     E 

30-33 

30-30 

30-315 

56 

34 

45-0 

70 

5 

N 

30-32 

30-35 

30-285 

53 

26 

39-5 

64 

6 

N     E 

30-43 

3032 

30-375 

50 

37 

43-5 

52 

7 

E 

30-37 

30-20 

30-285 

52 

30 

41'0 

60 

30-51 

2972 

30-07(1 

60 

17 

41-5 

64 

0-25 

The  observaiioni  id  each  line  of  the  lable  Apply  to  a  period  of  twealy-fea* 
Bourt,  beginning  at  9  A.  M.  on  (be  day  indicaled  <d  the  fint  colnma.  A  dath 
t=ni.le»,  Ual  the  reiull  is  Included  in  llie  DMlfnlloitlnc  obicrrutiou. 


D.n.iized  by  Google 


416  Meteorological  Journal.  [May,  ISlf. 

REMARKS. 

Third  JfoRfA.— 10.  Fine,  nith  Cumiifiitfnifut.  II.  A  miit,  probablj  from  Uie 
71iiun«,  Ibere  baiiiig  been  mncb  Cimntratiu  at  suD-rise  id  Ibe  SE  :  clondj ,  p.  m. 
with  a  few  drope.  13.  a.m.  Cirraitratus  in  floclit:  ar  evening  a  alight  shoiverT 
Willi  wind.  I.t.  Fair;  overcail  with  Cuniuli>$lraim.  14.  Hi  is  morning  at  ei  gilt 
the  wind  B{irang  up  at  NE,  a.  gentle  hreeze,  nhtcb,  being  propagated  upwards, 
carried  a  veil  o(  CirroslraiHa  off  to  SW  :  in  (he  evening  ibe  sun's  disk  was  curioiuly 
disfigured  by  the  intervention  of  Cirroatrali,  with  vapour  :  after  heigg  divided, 
and  afterward!  crossed  as  by  belts  of  this  clond,  Ihe  lower  portion  came  nut  mncli 
enlarged  horizantally,  while  ihepart  jel  obscured  became  somewhat  conical  np- 
wardi.  15.  a.  m.  CirrostTatia  ;  misty  lo  SW,  ofler  wbicb  light  breezes  and  general 
cloudineu.  16.  Haarfrasti  fair:  wlndSEa.m.,  NE  p.  m.  17.  Adrippiug  nisi, 
after  hoar  froil :  then  Ctaudat,  and  tbe  wind  S.  Iti..l]oar  frosr,  misty  moniiDg, 
SE:  clear  day:  p.m.  the  wind  SW,  a  (mart  breeze:  cloads  after  dark. 
19.  H.  m.  Wind  ilW  :  Cumufiu,  beneath  Cirfocumulia  and  Grroitratut :  p.  tn,  windj- 
sl  NW  :  CumaloilrBti  and  Mimbi,  with  a  little  bail.  SO.  A  gale  at  NNW,  tending 
ci»Iinually  !to  go  to  N  :  a  very  scanly  snow  at  inlcrvals.  81.  Very  fine:  Camuli 
prevailed,  whirh  evaporated  at  sun-aet :  Ihe  ruads  quite  duiIy  :  wind  tending  lo  B, 
s  imarl  breeze;  night cbIjd.  82.  Hoar  frost:  taygr.  nnledal eight  a.m. :  very  light 
breeze.  23.  Hoarfrost  ifioeday  :  evening  obiCDred  by  CVrrDifrnfus,  which  descended 
from  above.  3i.  Some  drizzling  rain  this  morning.  !d.  Hoar  frost:  rain:  a 
bail  shower:  p.m.  the  wind  NE.  2G.  a.m.  Overcast  with  CimntnUia:  small 
iiLin,  p.  m.  ST.  Very  fine  day:  wind  a.  m.  NNE,  with  Ginnulai  find  CimiifrifAif. 
S8.  Wind  8,  a.  m.  with  Cirrostratui :  drizzling  drain,  89,  Temp.  50*  at  nine. 
a.m.:  windy  at  SW.  SO.  Very  fine  morning,  wilb  dew  :  CumnJiu  beoeath  Cirro- 
cuniu;ui  and  Cirroitralui :  a  few  drops  of  r.-iin  :  a  small  yellow  lunar  halo  :  much 
wind  in  the  night.  31.  Windy  i  Cuniulut  beneath  large  Cfrri  :  a  lunar  halo,  white 
and  of  large  diameter. 

Fourth  Monlk.—i ,  a.  Light  driving  mists,  fallowed  by  Bne  days.  3.  Hoar 
frott:  roBe-coloured  Cirri  at  sun-set.  9.  Cloudy:  a  few  drops:  misty  ni^t. 
6.  Hoar  frost:  Camulia,  wilb  OrrecuniaUtti  windy.  7.  Windy:  SW  by  night, 
wilb  mist. 

RESULTS. 
Winds  for  the  most  part  light  and  variable,  but  on  the  whole  Northerly. 

Barometer:  Greatest  height S0-5I  inches. 

Least  89-78 

Mean  of  (he  pniod    ..30-07 

Thermometer:  Greatest  height 60° 

g  Least 17 

Mean  of  (he  period 41-5 

McsD  of  (he  Hygrometer 64° 

Rain 0-95  inch. 

The  change  from  the  turbid  Atlantic  air,  which  had  for  many  mnnthsbeen  flow, 
ing  over  ns,  tu  a  dry  transparent  medium,  was,  from  (he  commencement  of  (his 
period,  strikingly  obvious  to  (he  sense.  The  sun  nssnmed  a  spleudonr,  and  the 
moon  a  brilliancy,  to  which  (he  eye  had  been  long  unaccniloined,  and  distant  ob' 
jec(s  seemed  as  It  were  restored  (o  the  landscape.  The  mean  of  the  bBiome(er  is 
thehighegf  ihal  has  oFcurred  lo  me  ainceihe  spring  of  1813:  Ibe  (en  dry  days  about 

lioa  for  twelve  inon(bs  I  and  (here  has  not  fallen  so  little  rain  in  any  lunar  period 
that  I  have  registered  since  the  beginning  of  1810.  The  evBpnralion  has  doubdess 
been  eiceaiivr,  and  I  r^rel  that  I  have  kept  nn  account  of  it :  (he  s(ate  of  (he 
fcygromeler  does  not  fully  indicate  (his,  on  accouatof  the  misty  mornings. 

ToTTBHHAM,  J^rM  JfoRlA,  28,  1917.  L.  HOWARD. 
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ANNALS 
PHILOSOPHY. 

JUNEi   1817. 

Akticlb  I. 

BuanfMud  Aeoomt  of  H^polgte-Ficter  Colkt-Daeotib,  Clu^ 
Mmgaieer  gad  Pnftsior  p"  C/temiMiry  to  the  Rovai  Coa^aaw  (f 
Mma  i  Member  of  ike  InttUulo  ^Egypi^  <^  the  Philomaltqiie 
Society,  %f  Anmtait  ff"^  <^  BnaiKrugenexl;  CorrespoaderU  of 

'  <te  Aeademu  «^  Scimeta  lad  Arts  at  Mumtih;  Associate  of  tlte 
Aoadetmf  m  Samoea  ami  ^alkt  Letlrti  ■^  Cmn,  and  Noi-res^ 
ima  MemSv  rf  the  AgriatltirtU  Som^  if  the  same  City.  By 
M.  Oiy-Lunu.* 

XHE  MMDCCii  bwe  luiered,  a  loati  by  the  death  of  Collet- 
Descotils  which  caonot  easily  be  repaired.  A  prenuture  death  has 
aaatcbed  him  swiy  in  the  midBt  of  hia  career,  after  a  degioR  of 
•iKceB  which  doea  him  hooour ;  but  before  he  wai  able  to  accom- 
iriiab  every  thing  tbM  was  to  be  expected  from  his  talents  and  bis 
Mai  ior  the  scieaoes.  Connected  mtb  him  as  we  were  by  the 
cloaest  ifitiaacy,  we  consider  it  as  our  duty  to  ofler  a  tribute  to  hia 
memory.  It  will  be  impossible  to  console  his  friends  and  his  family 
§ot  hti  wM.  While  his  laboofs,  by  lecalling  hopes  that  have  been 
dnappoiBtedt  mil  oecauon  regrets  that  will  not  be  soon  ibi^tten. 
CoUet-Dcacotik  was  bora  at  Caen,  Mot.  21,  177S.  He  heg^m 
■o4  fiaisbed  his  itadies  at  the  Colt^e  du  Bow,  in  the  Unireni^ 
of  that  city,  under  the  direction  of  hia  paternal  uncle,  Hjl 
^thu,  a  wdl-iaformed  advoau«,  and  Firet  SecretarjF  de  rintead' 
itnce  de  Potiers,  conducted  faim  to  Paris  at  the  beginning  of  the  re* 
TolotioD.  There  he  had  as  his  chemical  teacher  M,  VaiKjuelin,  then 
Professor  at  the  Atheneiim ;  and  M.  Charles  was  his  instructor  io 
phjaica.     M.  Vauqoelin  took  notice  of  him,  «id  inspared  him  wi& 

•  TraasUtal  frsn  the  An,  de  Ohha.  et  fhyt,  Ir.  SIS,  tAneej,  tttl. 
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a  passion  for  chemistry,  which  he  cultivated  himself  even  at  that 
time  with  success,    in  a  short  Ume  they  were  united  together  by  ' 
the  bonds  of  intimate  friendship. 

M.  Descotils  began  his  scientific  career  at  the  commencement  of 
the  troubles  of  the  revolution ;  and  towards  the  end  of  1792  he  wai 
obliged  to  embark  in  quality  of  novice  in  a  small  vessel  belonging  to 
the  state,  from  which  be  passed  into  a  vessel  stationed  in  the  roads 
of  Cherbourg.  Soon  a^r,  by  the  advice  of  Dr.  de  I^ville,  for 
whom  he  always  expressed  a  particular  esteem,  he  resolved  to  stand 
candidate  fdr  the  place  of  Eleve  in  the  School  of  Mines,  which 
Gorernment  had  just  re-establiihed.  He  received  information  of 
his  admission  into  that  school  at  the  same  time  with  the  news  of  his 
nomination  to  the  situation  of  aspirant  in  the  marine ;  but  he  did 
not  hesitate  in  his  choice.  Renouncing  the  dangers  of  the  sea,  and 
preferring  study,  and  the  pleasures  of'a  life  of  tranqoillity,  he  re- 
turned to  Paris>  where  he  gave  himself  up  entirely  to  bis  taste  for 
chemistry. 

In  the  year  1798  a  great  expedition  was  tallced  of,  the  object  of 
which  was  unknown.  MM.  Berthollet  and  Monge,  who  were  to 
form  a  part  of  it,  praposed  to  Descotils  to  accompany  them.  The 
{>roposal  was  accepted ;  and  Descotils,  ignorant  of  bis  destinatioDf 
but  sure  of  aci^uiring  information  from  these  philosophers,  so  de- 
servedly celebrated,  gav&  himself  up  to  his  destiny  ;  and,  after  a 
Toyage  of  40  days,  found  himself  on  the  coast  of  Egypt. 

During  his  abode  in  that  burning  climate,  and  in  the  midst  of 
dangers  constantly  returntDg  upon  him,  he  gave  .himself  up  to 
several  scientific  researches,  and  he  was  one  of  those  philosophers 
of  whom  the  Institute  of  Egypt  had  to  boast.  On  his  return  to 
Paris  he  got  the  management  of  the  Laboratory  of  the  School  of 
Mines;  and  ia  1809  he  was  raised  to  therankof  EngineierinChieff 
which  he  so  well  deserved. 

Notwithstanding  the  duties  which  DeScotils  had  to  discharge,  his 
short  career  was  marked  by  numerous  experimental  labours.  We 
'are  indebted  to  him  for  many  analyses  of  minerals,*  in  which  he 
bas  shown  a  great  deal  of  skill ;  but  we  shall  merely  mention  such 
of  his  researches  as  have  given  him  a  distinguished  place  among 
chemists. 

His  most  important  memoir  is  relative  to  the  cause  of  the  colours 
which  certain  salts  of  platinum  assume  (Ann.  de  Chim.  xlviii.  1 53); 
He  has  shown  that  ttiese  colours  are  owing  to  the  presence  of  a 

fiarticular  metal,  which  has  been  since  distinguished  by  the  name  of 
ridium,aai  which  is  found  likewise  in  the  residuum  which  pla- 
tinum leaves  when  dissolved  in  acids.  These  results  are  of  the 
greatest  importance,  because  they  have  enriched  chemistry  with  « 

'.  *  Only  a  small  number  of  tfafse  have  been  pnbliglied.  Tbc  rest  irera  made  for 
-prlrile  iiHliriduals,  orfor  tbe  AdmlDbtratloa  of  Uidei.  Anong  tlie  luterare 
Ihoie  af  the  French  am  of  (in,  and  particniarly  thote  of  the  depUtment  of  the 
Haute  VieoB^  Ae  resslH-of  which  are  lery  important,  became  Ihe;  ibow  thai 
Fmnotp^ahtct  ezleiuiie  tin  jAns,  which  may  be  wrought  with  adTUtafe.. 
1      ^ 
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new  metal,  retaarhable  for  the  variety  of  colours  which  its  combina- 
tions assame,  and  they  would  be  suHicieat  alone  to  transmit  the 
name  of  Descotils  to  posterity.  , 

In  the  Memoirs  of  the  Society  of  Arcueil  (i.  370]  Descotils  has 
^ven  a  note  od  the  purification  of  platinum,  which  has  contributed 
to  lower  the  price  of  tfab  precious  metal.  He  proposes  to  begin  by 
alloying  crude  platina  with  zinc,  and  to  digest  the  alloy  in  a  state  of 
powder  in  sulphuric  acid  to  separate  tlie  ziuc.  The  platinum  then 
dissolves  very  readily  in  aqua  regia.    It  presents  the  remarkable 

{iroperty  of  buroing  at  a  very  gentle  heat,  and  evea  of  detonating 
ike  gunpowder  when  the  proporiion  of  zinc  employed  has  not  been 
considerable. 

Mr.  Cheoevix  Jiad  observed  that  nlatinum,'  precipitated  from  its 
-solution  by  nitrate  of  mercury,  and  reduced  in  a  crucible  with  a 
little  borax,  gives  a  well-fused  button  of  metal  about  17  times 
heavier  than  water.  Descotils,  on  repeating  this  experiment,  ob- 
served that  platinum  may  be  fused  by  means  of  borax  without  the 
assistance  of  mercury,  and  that,  when  it  was  dissolved  in  acids,  . 
boracic  acid  was  obtained.  Thb  fusible  platinum  is  a  true  boruret, 
very  brittle,  and  liaving  a  crystalline  texture.  Other  metals  fused 
with  borax  presented  the  same  phenomena  as  platinum.  Hence  we 
ought  to  consider  Descotils  as  the  first  person  that  formed  borurets. 

While  making  these  experiments  on  platinum,  he  observed  that 
charcoal  likewise  has  the  property  of  combining  with  platinum  in 
the  prc^rtion  of  two  or  three  per  cent.,  and  of  diminishing  its 
density.     (Ann.  de  Chim.  kvii.  SG.) 

We  were  ignorant  of  the  cause  of  the  infusibllity  of  some  varieties 
of  spany  iron  ore,  and  of  the  theory  of  the  processes  put  in  prac- 
tice to  render  them  fusible.  Descotils  showed  by  an  exact  analysis 
that  sparry  iron  ore  is  not  always  the  same,  and  that  the  refractory 
quali^  of  some  varieties  of  it  is  owing  to  the  great  proportion  of 
magnesia  which  they  contain.  When  these  last  are  left  for  a  long 
time  exposed  to  the  air,  either  before  or  after  being  roasted,  sulphate 
of  iron  is  formed,  the  acid  of  which  combines  with  the  magnesia, 
and  the  new  formed  salt  is  washed  away  by  the  rain-water  to  which 
the  ore  is  exposed.  From  this  theory  he  advised,  in  order  to  acce- 
lerate the  separation  of  the  magnesia,  to  water  the  heaps  of  roasted 
ore  with  water  holding  sulphate  of  iron  in  solution,  a  salt  ivhich 
may  be  easily  procured  by  gently  roasting,  and  then  exposing  to  the 
air  the  pyrites  which  usually  accompany  sparry  iron  ore.  'I'he 
advantages  of  this  mode  are  obvious,  as  it  enables  us  to  remove  the 
magnesia  in  a  much  shorter  time  than  usual.  (Jour,  de  MIn.  xxi. 
277.) 

There  exist  certain  kinds  of  iron  ore,  which  different  mineralo- 
gists have  united  under  the  name  of  clay-iron-iloTK.  Descotils  has 
proved  that  this  ore  is  an  earthy  carbonate  of  iron,  the  situation  of 
which  is  remarkable,  as  it  almost  always  accompanies  coal,  and  as 
in  the  places  where  it  occur*  alone  the  beds  posseia  the  characters  of 
2  D  2 
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those  vAmh  bsaatly  contain  tlut  combuAible.  (Jour,  de  Mat. 
xxxii.  361.) 

Descotiis,  whose  views  were  chiefly  diiected  towanla  metftllui^, 
had  been  struck  by  the  enoraious  lost  siutained  when  i;aletii  is  de- 
composed by  the  cotmnon  way.  He  examined  (in  the  Memoira 
d'Arcueil,  !i.  424)  the  influence  of  the  gasefc  on  the  decompoHilioa 
and  volatilization  of  this  mineral.  He  has  given  the  theory  of  the 
operation ;  and  ha^  sltown  that  adrantage  would  result  from  decomr 
posing  galena  by  a  substance  which  would  absorb  the  sulphur  with- 
out producing  any  gaseous  body. 

Water morlaTVi»A  been  the  object  of  tlie  researches  of  several 
chemists.  Bergman  ascribed  the  property  which  it  had  of  drying 
under  water  to  the  presence  of  about  two  per  cent,  of  oxide  of 
maDgaaese.  Guyton  had  observed  that  differeat  substances  gave 
lime  the  property  rf  drying  under  water :  be  liad  even  ptnnted  mit 
a  method  of  makiDg  water  mortar  artiScially,  by  calcining  togedier 
a  mixture  of  four  parts  clay,  sis  parts  of  black  oxide  of  manganese, 
and  90  parts  of  good  lime-stone,  reduced  to  powder.  (Ann.  de 
Chim.  xsxvii.  259.)  But  Descotils  ascribes  tlie  property  chiefly  to 
the  silica,  which  occurs  in  considerable  proportion  in  the  lime-stones 
that  form  water  mortar.  He  made  the  important  remark  that  ibe 
silica  does  not  dissolve  in  acids  before  the  calcination  of  the  lime- 
stone, while  after  that  calcination  it  dissolves  almost  entirely.  These 
results,  while  they  give  au  exact  idea  of  water  morlar,  point  obt 
the  way  of  forming  it  artificially,  and  exj>laia  the  solidity  which  it 
acquires  so  speedily  under  water.     (Jour,  de  Mii>,  xxxiy,  308.) 

Descotils  had  employed  himself  much  in  the  examination  of 
alum,  and  the  different  sulphates  of  alumina.  He  had  obtained 
results  which  he  informed  us  were  very  remarkable ;  but  he  has 
left  nothing  in  writing  upon  the  sutnect.  It  was  while  engiged 
with  alum  that  he  passed  a  current  or  chlorine  through  sulphate  of 
alumina  and  ammom'a,  and  discovered  the  chloride  of  azote,  the 
existence  and  nature  of  which  was  6rst  announced  by  M.  Dukmg. 
He  had  obser^'ed  the  prc^rty  which  this  fulminating  compound 
has  of  becoming  solid  by  application  of  cold,  but  had  deferred  a 
particular  inveatigation  of  it.     (Jour,  de  Min.  xxxiii.  351.) 

As  Chief  Engineer  of  Mines,  Descotils  went  on  several  impw- 
tant  missions.  He  visited  the  famous  alum  mines  of  Tolfii,  on 
which  he  made  a  set  i3f  observations,  which  will  appear  in  the  first 
volume  of  the  Annalei  des  Mines.  We  regret  much  (hat  he  was 
unable  to  execute  a  project  which  he  had  conceived  and  begun  to 
realist ;  we  mean  the  publishing  of  a  treatise  on  docimastic  chemis- 
try. He  would  have  inserted  in  it  a  multitude  of  isolated  remarks 
and  facts.  Besides,  such  a  wcvk  is  entirely  wanting,  and  nobody 
was  better  qualified  to  execute  it. 

To  much  geoeral  knowledge,  Descotils  joined  a  very  solid  judg- 
ment. If  be  did  not  perform  so  much  as  he  promised,  the  reason 
was  that  he  was  threatened  for  more  than  10  years  with  the  cnwl 
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■Balidy  UDd«r  wUcb  he  sanlc.  Under  the  appeanoce  of  strength 
and  bedth,  he  sqffered  a  perpetual  uneasiaew,  wtuch  rendered  the 
labours  of  the  laboratory  very  disagreesblei  and  often  insuf^rtabte. 
He  exhibited  an  example  of  the  best  social  and  domestic  virlaes. 
He  vias  devoted  to  his  friends ;  full  of  affection  for  a  father  who 
bas  survived  him ;  occupied  contiauallj'  with  the  care  of  his  chil- 
dren }  an  exccUent  husband  ;  the  happiness  which  he  enjoyed  with 
U)  adniirable  wife  was  noticed  by  all.  Oescotils  had  a  very  alevated 
character,  such  as  we  should  like  to  find  in  all  those  who  cultivate 
the  sciences.  He  bequ^tlis  to  his  two  sons  ^  qamb  which  he  has 
honoured  by  his  labours  and  his  noble  qualities,  and  which  will  long 
reesl  the  loss  of  a  distinguished  philosopher  and  an  excellent  man. 
He  died  Dec.  G,  1615,  of  a  chronic  peritooltes,  at  the  age  of '12. 


AartcLE  II. 

Or  the  Chemical  Phenomena  of  Heat.    By  Mr.  J.  B.  Emmett,  of 
Tnoity  College,  Cambridge. 

Tub  foUowicig  pages  contain  a  brief  examination  of  some  facta 
relatii^  to  the  effects  of  heat.  They  are  the  beginning  of  a  series 
,oF  papers  on  the  principles  of  chemical  philosophy.  In  some  of  the 
first  communications  I  propose  examining  these  subjects  in  a  popu- 
Ur  point  of  view,  in  older  that  they  may  be  readily  understood  and 
applied  by  those  chemi^s  who  have  not  acquired  any  considerable 
degree  of  mathematical  knowledge ;  afterwards  1  shall  proceed  to  a 
more  rigorous  solution  of  the  various  problems,  and  apply  tlie  prin- 
ciples to  the  phenomena  of  decomposition,  the  investigation  of  the 
laws  of  affinity,  simple  and  compound;  the  laws  of  espansion  of  ' 
solids,  liquids,  and  aeriform  bodies ;  and  the  laws  of  crystallization. 
The  subject  involves  many  dlHiculties ;  in  our  progress  we  shall 
obser/e  many  facts  which  the  principles  cannot  at  present  explain. 
JLiet  not  these,  however,  condemn  the  whole ;  let  us  consider  them 
as  comets,  to  ascertain  whose  (H'bits  we  are  not  yet  furnished  with 
sufficient  data.  Regular  and  patient  investigation  will  clear  the 
path,  and  gradually  remove  these  difficulties.  The  phenomena  of 
crystallization  will  present  the  most  numerous  and  greatest  difficul- 
ties, which  will  of  course  come  under  consideration  in  due  time, 
and  be  minutely  investigated.  la  the  course  of  these  researches  I 
have  not  met  with  one  fact  which  nilitates  against  the  principles 
laid  down. 

All  bodies,  whether  in  the  state  of  solidity,  fiuidity,  or  aeriform 
elasticity,  are  augmented  by  an  increase,  and  contracted  by  a  dimi- 
nution, of  their  sensible  heat.  From  these  phenomena,  it  is  mani- 
fest that  the  particles  of  that  which  we  usually  denominate  matter 
are  acted  upon  by  two  powerful  antagonbt  forces— K>ne  centripetal| 
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tbe  other  ceatrifugal;  and  when  the  .temperature  of  an;  body  is  the' 
same  ss  that  of  the  surroundiDg  medium,  these  forces,  acting  be- 
tween any  two  adjacent  particles,  must  balance  each  other. 

Of  the  nature  of  the  centripetal  force  we  know  but  little ;  it  is 
probably,  as  I  shall  subsequently  show,  a  modi6cation  of  that 
power  which  causes  the  great  bodies  of  the  planetary  system  to  tend 
towards  each  other.  As,  however,  an  investigation  of  this  subject 
is  intimately  connected  with  the  chemical  agencies  of  electricity,  1 
shall  not  examine  into  the  nature  of  this  centripetal  force  til),  in  a 
future  paper,  the  relations  of  heat  to  light  and  electricity  have  been 
considered.     As  we  know  of  no  centnpeta)  force  which  deviates 

from  the  general  law,  viz.  force  varying  as  -^^-  I  shall  assume, 
in  the  present  paper,  this  as  the  probable  law  of  corpuscular  action, 
by  which  1  mean  the  action  of  one  corpuscule  upon  another,  and  not 
that  of  a  system  of  corpuscules  upon  one.  From  the  circumstance 
of  corpuscular  action  in  solids  vaobhing  at  jn conceivably  small  dis- 
taaces,  the  force  which  preserves  the  aggregation  of  solids  has  been 

supposed  to  vary  much  more  rapidly  than  -^.  This  apparent  de- 
viation I  shall  subsequently  prove  arises  from  the  mode  of  action 
arising  from  the  order  of  arrangement  of  the  corpuscles  in  solids. 

The  centripetal  force  is  the  etfect  of  that  which  produces  the  sen- 
SBlioDs  of  heat,  and  is  usually  denominated  calorific  repulsion.  Two 
different  hypotheses  have  been  advanced  to  account  for  the  effect  of 
heat,  so  far  as  it  is  concerned  in  the  phenomena  of  expansion,  con- 
traction, and  chemical  decomposition.  Of  these,  one  appearing  to 
me  totally  erroneous,  and  the  other  only  defective,  I  shall  examine 
into  and  state  the  arguments  by  which  1  have  been  induced  to  r^ect 
the  one  supported  principally  by  Ck>unt  Rumford)  and  choose  that 
first  proposed  by  Dr.  Black  and  Lavoisier. 

The  one  supposes  that  in  solids  tbe  particles  are  in  a  constant  state 
of  vibratory  motion,  the  particles  of  the  hottest  bodies  moving  with 
the  greatest  velocity,  and  through  the  greatest  space ;  that  in  liquids 
and  elastic  fluids,  besides  the  vibratory  motion,  which  must  be  con- 
ceived greatest  in  the  last,  the  particles  have  a  motion  round  their  own 
axis  with  different  velocities,  their  particles  of  elastic  fluids  moving 
with  the  greatest  quickness ;  and  that  in  etherial  substances  the  par- 
ticles move  round  their  own  axes,  and  separate  ihim  eacli  other, 
penetrating  in  right  lines  through  space.  Temperature  may  be 
conceived  to  depend  upon  the  velocities  of  their  vibrations ;  increase 
of  capacity  on  the  motion  being  performed  in  greater  space,  and 
the  diminution  of  temperature  during  the  conversion  of  solids  into 
fluids  or  gases,  may  be  explained  on  the  idea  of  the  loss  of  vibratory 
motion  in  consequence  of  the  revolution  of  particles  round  their 
axes,  at  the  i^bment  when  the  body  becomes  fluid  or  aeritbrm,  or 
firom  the  loss  of  rapidity  of  vibration  in  consequence  of  the  motion 
,  of  the  particles  through  greater  space. 
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Thk  l^potfaok  is  foonded  upon  bo  assumptioa  which  ctDnot  be 
acbaitted  fora  momeot ;  Am  the  particles  of  soUda  are  in  a  constant 
■tate  of  nbmtoiy  axMioD.  What  pooof  have  we  of  this !  If  diit 
be  the  case,  the  atooii  or  conxiseules  which  constitute  the  hardest 
and  debaeat  *<rfid*  cannttt  be  m  contact,  except  when  they  iropinge 
DDOD  each  other;  which  eoatact  aui  only  continue  for  an  indefi-' 
■iteljr  small  portion  of  time;  and  solidity,  1  afBrm,  cannot  exist 
except  these  atonu  are  leally  in  mathematiral  contact.  The  raason 
iiobviatu:  atequaldistaneei  from  equal  sj)d«iniUrcoTpiucules,  the 
forces  mil  be  equal ;  if  these  be  not  in  coitact,  they  must  have 
perfect  freedom  of  motion  ronnd  each  other,  which  is  the  property 
•nly  of  -fliads  and  ekstio  matter.  Allowing  this  objectioa  to  be  io-> 
nlAlf  upon  what  phyucal  priocij^  or  law  of  nature  can  this  mo- 
lioQ  be  produced ;  and  wbien  produced,  how  is  it  preserved  Srom 
diminutioa }  Such  a  notion  is  more  than  perpetual ;  it  has  eon- 
•tantly  to  oppoae  an  antagonist  force,  aometimes  less  than,  at  others 
cqoal  to,  and  sometimes  greater  than  itselt  Up<m  no  principle  can 
k  be  shown  that  this  motion  can  be  preKrved  from  diminution  and 
final  decay.  It  is  certainly  un[^osophical  to  ssiume  the  existence 
of  such  a  motion,  unless  we  can  prove  that  it  can  be  maintained 
under  all  circumstances.  How  do  these  principles  explain  the  phe- 
!S  of  bodies  for  beat,  and  of  latent 


a  of  the  different  capacities  o 
heat !  It  has  certainly  been  affirmed  that  the  immediate  cause  of 
the  phewnnena  of  heat  is  motion,  and  the  laws  of  its  communica- 
tion are  predsdy  the  same  as  the  laws  of  the  commuoication  of 
BKitian.  No  one  has  ever,  as  far  as  I  can  learn,  pointed  out  any 
ttiwUrity ;  aor  has  any  anak>gy  been  proved  to  exist  between  tb« 
inteonty  ef  temperature  and  the  velocity  of  vibration  of  indefinitely 
■mall  atoms  of  ponderable  matter ;  or  betvreen  capacity  for  heal, 
Sid  the  extent  of  the  vibratoiy  motion.  I  shall  make  no  observa- 
tioos  upon  the  coovertability  of  this  vibratory  motion  of  a  minute 
Btom  into  revolution  round  an  axis,  excepting  that  it  is  impossible ; 
tequesting  tho8e<  who  maintain  its  pos^bility  to  explain  upon  what 
|>hyaical  principles  it  can  take  place,  and  show  the  real  difference  in 
constitutiOD  which  exists  between  sc^ds  and  liqaids;  and  that  when- 
ever a  body  has  arrived  at  a  certain  temperature,  or,  in  other  words, 
the  vibratiog  motion  has  attained  a  certain  velocity,  the  revolutioa 
lauBd  the  axis  must  r^idarly  t^e  place ;  also,  for  which  there  is  i 
no  provision,  the  <Ufference  between  Buids  and  gases ;  the  definite 
and  constant  temperature  at  which  a  liquid  assumes  the  gaseous 
form,  and  the  reason  why  this  point  «f  ebullition  is  less  in  vacuo 
tluui  under  atmospheric  presanre.  It  is  perhaps  possible  for  all  this 
to  be  correct ;  hot  it  is  nptu^oant  to  common  sense ;  and,  until  it 
shall  be  ettabl^hed  uddb  uodeniidrie  principles,  must  be  inadmis- 
sible. What  is  stated  concerning  ethereal  sul»tances,  or  what  are 
wth  greater  prbpriety  denominated  imponderable  'Hgents,  is  cer- 
tatoly  correct  in  pan.  When  these  agents  possess  freedom  of  mo- 
tton,  itbeir  portidcs,  if  tbey  coositt  of  particle^  oiutt  aeparate  fi»m 
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eath  otber  peanrating  m  right  Udcb  thfoaj^  space :  M  ii  u  ««i- 
dttnt  frofo  nuewFouB  phcnomeDa  of  the  ladiatiM)  of  tcixestokl  uii 
so)tr  heat ;  from  tbe  matioiu  ai  ligtit,  w  dedomd  from  obacmttON* 
upoB  the  abontioD  of  the  fixed  itan,  &&,  that  tboe  a  no  iicca» 
aim  to  attempt  to  gire  fiutber  proof.  Then  ^tptara  so  naees&ty: 
for  the  motion  of  tbcw  partida  nonnd  ao  axm  }  wiuob  motion  ien 
not  esqdaia  one  Act  whiob  mvf  not  be  MtabUthed  (ritkont  it.  Thflu 
idns  have  gained  cooffldenibla  itrsiigih  fiom  an  nqMriaMtit  Biada 
bjr  Count  Rumfonl,  in  wlocb  a  fnteo  of  nctal  mukept  hat  ftir  ■ 
great  length  of  time  by  fribtiMi  mthest  tmj  apparent  dRmnition} 
frotn  this  it  wai  ooDcluded  that  tbe  heat  ccoU  be  kept  ap  for  an  ait4 
limited  lime,  and  therefore  cannot  dcpand  npen  tbe  ptessnceof  nny 
thii^  material ;  it  was  in  coniequeacc  sappmed  that  tbe  beat  waa 
tbe  efint  of  a  vibratory  motion  communicated  to  the  uoticlea  of  tha . 
metal  by  the  Mctioo.  This  inference  ii  not  jwti  the  eipcriment 
was  continued  bit  a  long  time,  daring  which  tine  the  metal  waa 
■ufTeting  dimimition  in  conuquence  of  the  frictitm,  and  the  parts 
immediately  below  the  ain&ce  becoming  more  and  more  com* 
prsswd.  now  if  we  auj^iOM  every  saUd  to  contain,  in-  tlie  inter-* 
sticei  between  iti  particlBs,  ■  lai^  quantity  of  calorio,  and  that 
when  these  partielet  are  brmght  into  eloter  eontaet,  part  of  thii  is 
separated,  Oiere  muii:  be  a  constant  cmdutioo  of  heat,  toiatgwt 
any  part  of  tbe  metal  remains.  'Were  there  no  o^er-objectitHUito 
tbiB  mode  of  accounting  for  the  effects  of  heat,  die  phenomeaa  (tf 
ib  mdiatioa  woald  be  su^oicnt  to  overtom  the  hypotiieaii.  Radia' 
tion  takes  place  in  vacuo ;  how  oan  the  ribratosy  motion  be,  in  thda 
case,  produced  in  a  body  at  a  distance }  Some  argue  that  die  liait 
vacuum  ia  imperfect.  Certainly  it  ii  i  but  «r  at  all  timca  eondaots 
liest  very  alowly  ironi  one  body  to  another,  and  omnot  easily  ooo^ 
duet  it  downwards,  yet  tadiatioD  tahv  place  ia  eireiy  dntction ;  H 
the  radiatioD  depended  upon  tbe  conducting  power  of  the  air,  thii 
effaot  must  almost  cean  when  the  rarity  of  the  air  is  indafinitaly 
gteu,  which  is  wrf  the  case.  As,  however,  in  consequence  of  the 
imperfection  4rf  the  best  vacuum,  the  motion  of  tbe  particles  of  oof 
body  may  be  suppoied  to  communicate  motion  to  thoee  oi  another 
at  a  distance,  it  will  be  premier  to  Imng  ftffward  aaotiicr  eunple  of 
radiatiiH),  to  which  tbisofa^ioUon  cannot  be  made, vie.  that  oistdar 
heat.  Heat  is  communicated  frtan  the  sun  to  the  earth  )  and  wa . 
are  certain  that  there  is  do  condncting  medium  between  thtam  hij 
which  it  can  be  transferred  to  lo  great  a  dtttancs. 

The  faypothests  advanced  by  Dr,  Black  li  totally  diftrent  tathat 
which  MB  thus  been  briefly  examined  {  is  more  sipiple  and  lattonali 
but  in  many  reapecu  very  defective.  I  sb^  now  prooeedto  invea> 
tigate  it,  and  ifao^  how  the  prinnpal  fiwU  of  chemical  ^iloiophjr 
may  by  it  be  explained. 

This  suppoKi  that  there  is  a  peculiar  matter  of  beat,  oouiitii^ 
of  particles  mutually  repellent,  bat  attracted  by  every  species  a 
poadenOile  natter,  cap^le  pf  inuuiaiing  itscOf  into  t^  iatmttcui 
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between  tlie  puticWs  of  evoy  body,  abd  dwt  the  sensationi  of  heat 
are  firochiced  by  the  motioo  of  this  matter  of  beet  or  cabric ;  ihtn 
a  body  will  feel  hot  which  imparts  a  portion  of  thia  fluid  to  die  heod^ 
aad  cold  if  il  abrtnot  it.  Upon  this  principle  liiay  Dion  of  the 
pbeoonieDa  of  heat  be  explained.  All  those  cnemiits  whose 
mtdnja  upon  the  aulHect  1  nave  seen  have  made  very  errDneova 
ttBtementi  mpecti^  it,  which  certainly  lead  to  conclusions  which 
auit  orettum  the  i^em,  when  ioTestigatrd,  unlets  properly  ex.* 
plained;  and  those  who  have  objected  to' the  hypothesis  have  prin- 
cipally attacked  &cts  tittle  Connected  with  the  subject,  such  as  the 
acldition  of  heat  not  incrcasinj^  the  weif;ht  of  a  body  in  any  sensible 
degree,  whilst  real  enors  in  principle  have  been  enthxiy  oter- 
loojiod-  Only  one  of  these  will-  be  examined  at  present.  Calorie 
is  supposed  to  be  attracted  by  the  particles  of  ponderable  owtter 
■wrounding  each,  oi  an  atmosphere  which  decreases  in  deuity  a« 
we  recede  from  the  centre  of  the  particle ;  and  that  calorific  repuU 
MOD  is  in  proportion  to  the  density.  In  solids  the  centripetal  force 
is  soppoaed  to  exceed  this  repulsive  pawer>  otherwise  the  particles 
■iibmitted  to  the  operation  of  these  forces  could  not  be  held  toge- 
ther ;  and  yet,  to  account  for  ^e  phoiomena  of  expansion  aod 
coatractioa,  these  particles  are  assumed  not  to  be  in  contact  with 
each  other.  Now,  if  the  centripetal  be  the  predominating  force, 
how  can  these  particles  be  kept  asunder  ?  The  absurdity  must  ba 
evident  to  every  one  who  gives  thesubject  one  moment's  considera- 
tion. Caloric  certainly  is  attracted  by  the  panicles  of  ponderable 
matter ;  for  if  a  bar  of  metal  be  heated  at  one  end,  the  other  soon 
teoemcf  hot }  this  heat  can  only  be  conddctcd  in  coneeqoencc  of 
its  being  successively  altncted  by  the  difieient  particles  which  com- 
pose tM  bar.  -    ' 

Of  the  form  of  the  coipuscules,  atoms,  or  particles  of  matter,  we 
have  no  certain  knowledge.  They  are  most  probably  spheres.  Tbey 
may  with  safety  be  assumed  of  a  spherical  form ;  as  tnat  figure,  of 
all  others,  is  the  most  simple,  ana  will  answer  every  condition  re- 
quired, as  {shall  subsequently  demonstrate;  They  have  been 
assumed  by  some  of  a  spheroidal  form,  in  consequence  of  the 
/orms  of  some  crystals,  and  the  supposed  harmony  which  exists,  if 
this  be  the  siiape,  between  the  figure  of  the  ultimate  atoms  of 
patter  and  the  pUnetary  bodies.  For  this  there  is  no  necessity; 
sioee  we  are  asiured  that  this  figure  of  the  planets  arises  entirely 
from  their  diurnal  rotation,  and  could  not  be  produced  unless  they 
fSDosisted  of  an  indefinite  number  of  minute  particles  of  matter, 
which  cannot  be  the  case  with  the  particles  under  consideration  f 
.dierefore  the  spherical,  and  not  the  spheroidal  figure,  a  m  harmony 
with  that  of  the  planetary  bodies.  However,  rs  we  have  Ito  evidence 
to  the  contrary,  I  shall  assume  all  bodies  in  nature  to  be  compose^ 
of  minute  spherical  atoms. 

Since  cak>ric  is  attracted  by  the  particles  of  matter,  it  must  lur-r 
Toand.  each  aa  aa  atmo^here,  whose  denaity  dimiaisbcs  m^re  rar 
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p\A}y  than  \he  intensity  of  tlie  atbactioD,  as  we  recede  from  the 
ccDtre  of  any  pnrticte.  That  this  law  really  attains  admits  of  easy 
demonstration. 

-  Suppose  C  (Plate  lAVIL,  "Fig.  1.)  tbecentreof  aroioatepar-' 
ticle  of  matter,  C  n  a  radius  produced ;  at  N  draw  P  N  J.  C  N, 
and  suppose  P  N  to  represent  tne  centripetal  force  at  the  surface ; 
describe  PP'Q,  a  cturesuch  that  every  ordinate  P'n  shall  measure 
the  centripetal  force  at  the  dbtance  C  n;  let  C  .  n  =  x  aod  P  N 
=  y;  in  this  curve  y  a  —  (n  being  most  probaldy  =  2) ;  draw 

Bay  other  curve,  pflj,  such  that^  »'^-iZy  m<n}  let  j»  N  < 
P  N,  the  curves  will  iotersect  each  other  in  some  point  P;  at  n  .'. 
the  forces  are  =,  and  consequently  another  =  and  similar  corpus- 
cole  placed  with  its  centre  at  n  will  beia  =  librio;  let  (Fig,  2)  be 
increased  (increasing  the  ordinates  o(  the  curve  ^  P*  L  representing 
an 'augmentation  of  the  calorific  repulsion  arisiDgfrom  increase  of 
temperature}  P'  will  approach  nearer  P,  or  contraction  arise  from 
elevation  of  temperature,  which  is  absurd ;  when  .*.  p  N  is  very 
■mall,  n,  the  poiat  of  =  librio  will  be  far  removed  from  N,  and 
as'the  heat  is  increased,  it  will  approach  to  C,  or  a  mafs  composed 
of  such  particles  gradually  contract,  till  ^  N  =  P  N,  after  which 
the  most  minute  movement  of  heat  must  separate  the  corpuscles  ad 
mfin.,  as  the  curves  never  can  in  that  case  intersect  each  other, 
which  is  altogether  contrary  to  the  observed  cvderof  tbibgs.  Nearly 

Hailac  is  the  result  of  y  «  — ..    If,  however,  the  centiifiigal  force 

■  ^^..  increments  of  heat  produce  continual  sepentioD  be. 
tween  two,  and  consequently  expansion  of  an  aggregate  of  a  great 
Dumber  of  panicles,  which  accords  mtb  eveiy  fact.  We  are  totally 
nnacquainted  with  the  manner  is  which  caloric  id  attracted  by  these 
particles.  However,  I  am  inclioed  to  believe  that  the  centripetal 
force  exerted  by  any  corpuscle  upon  caloric  a 
QDaatitjr  of  matter  in  IhecorpmcliB       ,       ,  ■•  ■     >       • 

V -■  ■    '■:;  ^ :  the  focts  from  which  this  inference 

is  drawn  will  be  considered  in  a  future  paper.  I  shall  now  proceed, 
in  general  terms,  to  find  measures  for  the  temperature,-  capacities 
for  heat,  &c. 

Let  C  represent  the  centre  of  a  C(»pusc1e,  C  N  n  a  radius  pro- 
duced. Draw  r  s  X  N  n  to  represent  the  density  of  caloric,  or 
temperature  of  the  ambient  medium.  Draw  so  jjCy  and  P  p  /, 
the  curve  representing  the  density  of  the  calorific  atmosphere  cor- 
fespondingto  the  temperature ri.  Draw  another  curve  P^N  Cp'V 
such  that  its  ordinates  P'N,  &c.  =  P  N  x  disl.lfrom  C.  The  area 
of  this  curve  will  represent  the  quantity  of  caloric  surrounding  the 
atom }  r  5  is  that  part  which  alone  aflects  the  thermometer  j  the 
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area  PN  Cp'P'  represents  the  latent  heat.  By  latent  heat  nothing 
more  is  meant  than  the  heat  which  is  attracted  by  a  particle  oc 
number  of  particles,  and  which  is  .*.  npt  communicated  to  any 
Other  body,  except  of  a  lower  temperature ;  the  increment  of  the 
BreaFNCp'K  is  the  capacity  corresponding  to  any  change  of 
temperature;  p  q  —  n  q,  or  .the  excess  of  density  of  the  caloric  at 
any  distance,  above  its  density  nq  =  r  sta  the  ambient  medium,  is 
a  measure  of  the  calorific  repulsion,  or  the  tendency  which  the 
caloric  will  have  to  produce  expansion.  If  the  centripetal  force  really 

«  jj^^. ,  then  the  distances  from  the  surface  of  a  particle  of  matter 
being  in  harmonial  progression,  this  will  be  in  geometric.  The  centri- 
petal force  M  -jT— ,  and  the  centrifugal  a  t-. ,  it  immediately 

follows  that  the  particles  which  constilHte  solids  are  in  actual  con- 
tact with  each  other,  and  that  the  phenomena  of  expansion  am)  * 
contraction  arise  from  an  alteration  which  lakes  place  in  their  ar- 
rangement. Let  A  B  C  D  E  F  (Fig.  3}  represent  a  oumher  of 
spherical  particles  mutually  attracting  each  other.  They  will  arrange 
themselves  in  such  order  that  straight  lines  joining  their  centre* 
shall  form  equilateral  triangles ;  for  then  the  sum  of  their  mutual 
actions  upon  each  other  will  be  a  maximum.  The  introduction  oS 
any  repulsive  power,  whose  intensity  diminishes  more  rapidly  than 
that  ol  the  centripetal  force,  will  produce  an  alteration  in  the  ar- 
fangement  of  these  particles,  which  occasions  an  expansion  of  the 
mass.  Let  A  B  C  I>  (Fif^.  4)  represent  four  =  and  similar  par- 
ticles of  matter;  with  centre  B  and  radius  B  C  describe  the  semi- 
circle ADC,  the  sphere  D  may  evidently  roll  upon  B,  and  the 
locus  of  this  centre  will  always  be  in  the  semicircle,  and  its  initial 
motion  will  always  be  in  the  direction  ot  a  tangent  at  the  point  D. 
Join  AD,  B  D,  CD,  and  draw  xy  &  tangent  at  D ;  at  Q  erect 
the  X  B  Q  to  represent  the  centiipetal,  and  Q,  U  the  centrifugal 
ibrce  at  the  surface  of  O ;  draw  the  curves  R  W,  U  T  G,  whose 
ordinates  represent  the  intensity  of  the  forces  at  all  distances;  draw 
the  same  curves  belonging  to  A ;  in  solids  RQ  =  MK  >UQs: 
L  K  .-.  the  particles  must  be  in  contact.  W  D  =  centripetal  force, 
which  tends,  at  the  distance  DC,  to  bring  D  and  C  m  contact; 
Bnd  S  T  represents  the  force  which  tends  to  separate  them  ;  N  D  it 
that  force  which  tends  to  bring  D  and  A  into  contact,  and  p  O  that 
which  has  a  tendency  to  separate  them ;  the  differences  between 
these  forces  are  the  powers  which  tend  to  put  the  particle  D  into 
motion.  Represent  W  D  —  S  T  by  D  H,  and  N  D  -  p  O  by  D  F, 
and  at  H  and  Y  draw  H  G,  F  E  J_  the  tangent.  Then  by  the  re- 
solution of  forces,  E  D  and  D  G  are  the  two  which  Iieep  the  par- 
ticle D  in  equitibrio,  or  tend  to  put  it  in  motion  E  F,  G  H  // 
D  B  preserve  the  contact  with  B ;  when  the  particle  D  is  staiionary, 
?.  e,  the  body  has  attained  the  temperature  of  tlic  surrounding  me- 
divDi  £  D  =  D  G  J  •'.  if  P  were  very  near  C  when  the  temperature 
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««9  fint  rused,  D  G  woald  be  <  E  D  .-.  the  particle  mint  OMV 
oa  towards  A,  till  £  D  =  C  G,  then  its  espanuon  is  a  maurBum. 
Since  Id  every  maw  <rf  matter  the  partides  rauat  be  arrangtd  ia 
rows  ninning  in  all  possible  duections,  the  whole  volume  must  es« 
pand.  JDid  the  rows  all  extend  in  one  directkin  only,  the  expanuoa 
could  take  place  in  the  direction  X  ^0  it. 

We  may  bow  see  clearly  whenoe  ariscs-tbe  difference  in  the  capa- 
cities of  solids  for  heat.  The  fint  cause  is  the  dificrent  attractions 
of  solid  particles  for  heat ;  a  particle  wblch  attracts  heat  niOr« 
powerfally  than  another  will,  coel.  par.  be  surrounded  with  a  more 
dense  calorific  atmosphere,  and  will  consequently  require  a  lai^er 
quantity  of  the  matter  of  beat  to  raise  it  from  any  one  to  another 
given  temperature}  .'.  if  the  interstices  in  solids  were  =,  there 
would  be  a  difiference  of  capacity  ;  the  second  is  the  distance  of  the 
panicles  from  each  other,  on  which  the  altitude  of  this  atmosphere 
depends ;  the  next  cause  is  the  ntuation  of  the  particles  with  respect 
to  each  other ;  as  the  temperature  of  a  solid  is  elevated,  the  Inter- 
stices become  enlarged  .*.  the  calorific  atmosphere  becomes  more 
and  more  extensive,  and  when  the  centrifiigal  ferce  >  eentrlpetat, 
a  separation  takes  pkce ;  consequently  that  part  of  the  atmosphere 
which  is  principally  enlarged  is  on  and  near  the  surface  of  the  par- 
tide  where  it  is  deoseat  ••.  during  separation  a  large  quantity  of 
heat  must  disappear;  hence  all  the  capacity  of  every  aolia  inereasCB 
as  the  temperature  is  increased. 

From  what  has  been  stated  respecting  solids,  it  is  evident  that  the 
capacities  of  =  weights  of  different  substances  do  not  represent  the 
real  capacities ;  for  as  the  ratio  of  the  capacities  is  that  of  one  atom 
of  each  substance,  the  capacities  ought  to  be  calculated  for  weights 
in  the  raiio  of  the  weights  of  the  ultimate  atoms :  this  will  appear 
more  clearly  when  the  capacities  of  fluids,  gaaes,  and  compound 
substances,  are  examined. 

When  the  temperature  of  a  solid  is  elevated  to  a  certain  degree, 
D  B  becomes  _!.  A  C  {Fig.  5),  fw  D  F  =  D  H  .-.  the  solid  jan 
begins  to  lose  its  cohesiotr.  The  most  minute  addidon  to  the  sen- 
sible heat  causes  an  entire  separation  of  the  particles,  as  A  fi  C 
(Fig.  6) ;  and  the  partides,  being  cow  capable  of  moticw  in  any 
direction,  must  constitute  a  Ruid. 

Their  surfaces  now  not  being  in  contact,  the  quantity  of  caloric 
in  each  atmosphere  has  to  be  increased  in  that  part  which  is  most 
dense ;  hence  during  the  conversion  of  a  solid  into  a  fluid,  much 
caloric  disappears.  Were  it  not  for  atmospheric  pressure,  bodies 
would,  evidently,  only  exist  in  the  stale  of  solids  and  permanently 
elastic  fluids ;  for  when  the  partides  are  separated,  they  attract 
caloric  more  powerfully  than  they  do  each  other  .*.  above  that  tew- 
peratmre  whidi  fuses  a  solid,  its  partides,  by  attracting  caloric,  and 
continually  increasing  the  extent  of  their  calorific  atmospheres  most 
separate  ad  inf.  without  becoming  previously  fiuid.  This  is  proved 
to  be  correct  by  many  experiments.  Sal-ammoniac,  oxide  of 
arsenic,  and  many  other  substances,  at  a  certain  temperature,  vols- 
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lilise  wtthmt  becooung  pinioutl^  fluid;  wt,  wukr  ttiM^  atncxir 
fihcric  picanire,  they  are  ewly  fttsible<  Auowiter*  oonfioed  under 
the  receiver  of  a  powerful  air-pump,  eipoied  toaocxteniTe  suriiMW 
of  concentrated  aulphuTie  acid,  ia  congealed ;  the  vapour,  which  is 
oonticually  emitted  by  rtaiOD  of  the  vacuum,  which  is  preserved 
nearly  perfect  by  the  lulphuric  acid,  robi  the  reiiduaiy  water  ctf  att 
much  of  its  caloric  as  to  congeal  it,  and  the  ice  itadf  evapontea 
without  undei^ing  liquefaction.  Here  we  see  the  capacity  of  tlua 
exceedingly  rare  vapour  is  enormous ;  It  ia  entirely  owing  to  this 
that  it  b  able,  in  the  fint  instance,  to  congeal  the  water.  We  mmC 
next  ascertain  the  manner  in  which  the  atmosph«ic  pressure  pre- 
serves bodies  in  a  state  of  fluidity. 

Under  the  pressure  of  an  atmoapherr,  a  liquid  cannot  be 
made  to  boil  till  its  particles  ire  separated  to  such  a  distance 
that  the  particles  of  which  the  atmosphere  is  composed  can  enter 
into  the  interstices :  the  repulsive  force  so  tiir  exceeds  the  cta- 
tripelal  that  it  can  overcome  this  atmospheric  pressure.  Hence 
we  should  be  led  to  expect  all  liquids  to  have  their  pmot  of 
ebullition  depressed  an  equal  number  of  df^rees  whea  io  vKuot 
this  ap^wsrs,  from  the  experiments  of  the  late  Dr.  RobiasoD,  to 
be  the  fact.  Hence  we  see  that  the  pKssuie  being  invariable^ 
the  point  of  ebullition  of  a  liquid  is  constant;  abo  we  percetv^ 
On  account  of  atmospheric  pressure,  the  sudden  and  rcnwrk- 
able  change  which  bodies  undergo  during  thor  conversion  into 
aeriform  fluids ;  also  the  immense  craaatity  of  caloric  wiucb  at  this 
moment  becomes  latent ;  the  particles  which  were  previoasly  re- , 
moved  firam  each  other  only  a  portion  of  the  diameter  of  any  sii^le 
particle,  are  npw  aoiantted  10,  13,  or  more  dionieten ;  and  thoogh 
the  calorific  atmoapnere  at  this  distance  is  very  rare,  its  great  extent 
produces  the  change  of  capstcity  which  the  body  UBd«goes  during 
this  chai^  of  form.  Gases,  under  ordinary  circumstances^  are 
sal^ected  to  peculiar  laws ;  collecled  as  usual,  they  all  possess  the 
•ame  degree  of  elastic  force,  i.  e.  the  extxaa  of  the  centrifugal 
above  the  centripetal  force,  is  constant,  =  generally  to  29  inches 
of  mercury;  hence  the  specific  gravity  of  any  gas  depends  upon  the 
real  weight'  of  an  atom,  (he  attraction  of  its  particles  fox  each  other 
and  for  cabric.     Here  if  we  assume  the  centripetal  force  to  vaiy 

■^  ,  and  lalce  the  common  expression  of  the  variation  of  the  density 
of  an  atmosphere  surrounding  a  sphere,  h  X  ky  log.  -  =  r  —  — 

(Dealtry's  Plux.)i  we  shall  find  a  ratio  between  the  increase  of  tem- 
perature and  the  expansion  of  aeriform  matter,  which  appears  from 
experiment  to  be  the  real  law;  the  invAtigation  of  this  point  I  at 
present  omit,  deferring  it  till  the  wholfe  principles,  here  briefly 
explained,  cotae  under  a  more  strict  mathematical  examination. 

When  two  or  more  particles  of  a  different  kind  attract  each 
other,  they  will  be  acted  upon  in  the  same  manner  as  two  similar 
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atoms;  this- is  too  evident  to  require  demomtntioD.  The  difference 
f>etWMn  a  chemical  union,  and  mechaoical  mixture  is  this ;  the 
panicles  of  nhich  each  species  of  matter  concerned  is  composed 
attract  those  of  the  other  rather  than  its  own  .*.  two  or  more  dis- 
similar particles  fbmi  a  system,  the  union  between  them  being  more 
intense  than  that  force  which  binds  together  the  aggregate.  Sup- 
pose A,  B,  C,  (Fig.  7)  'o  he  three  dissimilar  particles  in  chemical 
combinati<Hi,  B  and  C  are  in  =  librio,  i.  e.  the  forces  which  act 
upon  them  balance  each  other;  if  they  have  freedom  of  motion, 
4bey  may  be  made  to  move  round  their  centre  of  gravity;  let  them 
conibine  with  a  third  particle,  A ;  the  whole  must  now  be  in  = 
librio;  and  on  placing  together  any  numbe/isf  such  systems,  their 
centres  of  gravity  H,  K,  will  be  in  =  librio. 

Caloric  acts  in  two  ways  upon  compounds :  it  tends  to  separate 
the  centres  of  gravity  of  the  systems,  and  also  destroy  (he  union 
between  the  individual  particles  of  which  these  systems  are  com- 

ned ;  for  since  the  forces  act  upon  all  the  particles,  an  increase  of 
,t  must  .increase  their  distance  from  each  other.  Experiments 
vfaich  prove  the  fact  are  numerous :  alcohol  boils  at  a  moderate 
lemperatHre,' distilling  without  alteration  :  expose  it  to  a  red  heat  by 
passmg  it  through  an  ignited  tube,  and  it  is  decomposed.  Caloric 
acts  in  several  apparently  opposite  ways  lipon  compounds.  In  some 
cases  it  promotes,  and  in  otners  destroys  chemical  union.  When  it 
promotes  chemical  union,  th^  attraction  of  the  heterogeneous  par- 
ticles is  not  sufficient  to  overcome  their  attractioa  for  each  other; 
'  at  the  ordinary  temperature  of  the  atmosphere,  an  elevation  of  tem- 
perature sometimes  lessens  one  and  sometimes  the  other  of  thes« 
attractions,  according  to  the  altitude  and  density  of  the  calorific 
atmospheres,  so  as  at  one  time  to  cause  bodies  to  combine,  at  an- 
other to  destroy  their  union.  For  example,  the  particles  of  copper 
have  for  each  other  so  strong  an  attraction  that  their  attraction  for 
oxygBD,  and  that  of  sulphuric  acid  for  the  oxide  of  copper,  cannot 
dissolve  cr  in  any  way  act  upon  the  copper  in  the  cold ;  when  the 
acid  is  elevated  to  its  boiling  point,  it  is  partly  decomposed,  the 
particles  of  the  copper  are  oxygenated,  and  the  oxide  dissolved  ; 
when  the  substance  thus  formed  is  ignited,  it  is  again  decomposed, 
the  acid  is  expelled,  and  a  part  of  the  copper  seems  to  be  reduced  to 
its  metallic  state.  From  this  it  is  manifest  that  the  order  of  affinity 
must  always  depend  in  part  upon  temperature ;  and  the  affinities,  or 
rather  attractions  of  different  bodies  for  each  other,  evidently  depend 
primarily  upon  the  quantities  required  for  saturation;  yet  tempera- 
tive,  insolubility,  elasticity,  specific  gravity,  and  electricity,  hava 
so  much  influence  that  the  real  law  is  with  difficulty  ascertained. 
(r«  ht  cnntimui.') 
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StMor^m  Te$petHag  the  Laws  of  Ihe  Dilatation  of  lAquids  at  all 
Temperatares,    By  M.  fiiot. 
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Wb  csn  compare  our  results  advantageously  with  fhose  of  Blag> 
den  and  Gilpin,  because  their  alcohol  was  weighed  at  temperatures 
much  inferior  to  the  boiling  point  of  alcohol.  To  do  this  we  must 
calculate  the  values  of  the  true  dilatation  3^  Tor  different  tempera* 
Cures  included  in  ^eir  experiments.  This  .may  be  done  by  meBOl 
«f  the  formiila 

ar=KT  +  ^{AT  +  BT»+  CT'IO  +  KTJ 

We  thus  obtain  the  foUomog  comparisons:— 


Ditio  of  the 

Tne  dilualkwfrom  Ibe  freexiag  poiol 

sleidMl  tbem. 

calcolftted 

CBlcuUtcd. 

Obier^. 

DiffeKuce. 

92°  F    or      0    R 

0-000 

0-00000 

O'OOOOO 

0^0000 

SO    8 

SMOS 

0-01008 

0-01000 

-0-00008 

70    16-89 

13-9S9 

0-02191 

0-02175 

-0-OOOlff 

-95    28 

23-753 

0-03733 

0-03737 

+0-00004 

-100    30-22 

25-808 

0-04056 

0-04053 

— 0-000Q3 

■  The  agreement  of  this  result  is  surely  as  perfect  as  could  be  hoped 
iot ;  and  the  deviations  may  just  as  well  be  ascribed  to  the  experi- 
ments as  to  the  calculaiion.  In  reducing  tlic  coefficients  of  ^  and 
A,  into  numbers,  tee  shall  have  the  following  results  for  any  tem- 
perature T  expressed  in  degrees  of  Reaumur's  thermometer. 

Degrees  of  the  alct^ol  thermometer  on  its  own  scale : — 
Dt  =  0-784  T  +  0-00208  T*  +  0-00000775  T* 

Apparent  dilatation  from  0  in  glass  vessels:^ 
Af  =  0-00120085  T  +  0^)0000318593  T*  +  O-0O000001187  T» 

True  dilatation : — 
3^  =  0-00123S69T  -I-  0-00000322537 T*  +  0-00000001198 "P 

In  the  true  dilatation  I  suppress  the  term  containing  T*,  the  co- 
■«ffident  of  which  is  4  preceded  by  12  zeros  before  the  decimal 
point.  It  is  evident  that  an  error  only  amounting  to  -n^iiti!  on  the 
whole  dilatation  to  80°  would  not  enable  us  to  introduce  this  term. 
We  must  not  forget  that  these  formulas  apply  only  to  very  strong 
alcohol }  for  we  have  teen  that  the  dilatatioa  of  .this  liquid  follows  a 
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different  law  wheD  it  contains  a  great  pnniortion  of  water.  By 
means  of  these  fonnulaa  we  may  employ  indifFereotly  either  mer- 
curial or  alcohol  thermometeis.  We  may  likewise  employ  them  to 
r«luce  to  tlie  tame  temperature  weights  taken  in  alcohol, 
-  I  shall  ntfw  mike  the  nmc  calculations  Ibr  wster.  By  eomporing 
the  weights  of  the'  same  volume  of  water  observed  by  Gilpin  and 
Blagden  at  35°,  40°,  and  45°  of  Fahrenheit,  I  deduce  by  interpo- 
lation the  weiglit  of  the  same  volume  at  32^  Fahrenheit  which  cor- 
ixncmda  with  0  of  our  scale.  Then  comparing  this  result  witb-tbe 
nei^ls  observed  by  the  tame  pbiloBapbers  at  40°,  SO",  70°,  95°, 
and  100°,  I  deduced  the  relation  of  ue  vc^umes  at  these  te^jieia- 
tnres,  cmsiderii:^  the  primitive  volume  at  32°  as  unity.  Ions  I 
obtained  tbe  following  residts : — 


riw«tia<kUvB>r 

dilla  from  Ibe 

tb«rmanelcr. 

water    ebicnred. 

ftwsinipoiu 

SS    F     «r    0    R 

l-OOOOO 

OWOOO 

40  3-56 

0-99988 

— oi>eoi3 

50  8-00 

1-00014 

+0-00014 

70   16-89 

1-00188 

+0-00188 

95   38*00 

1-00583 

+0*00583 

100   32-22 

1-00684 

+  0*00684 

To  deduce  from  these  results  the  ffiiatation  D  Awn  0-to  80 
fteanmtir,  I  shaH  emphiy  the  last  two  obBervatiooi  at  I  did  for  sdesw 
hfA.  I  shall  consider  mm  as  given  vakies  «rf  \ ;  and  siaoe  we  eaa 
calculate  D^  Aht  the  same  temperatures  from  the  water  thenooineter, 
"  '        •  e  form  ■ 


we  shall  deduce  D  from  the  formula 


We  find  in  the  firat  place 

T=  28000;Dx'=     8-9264;  KT=  0-000919 
T  a  32-222;  J^  =  10-6818;  KT  =  0*060902 

From  observation  we  have 

T=28-000;av=(H)05829jSr-KT=iO*00-»10;^^=^  =0*004050 

T  =  82-382 ;  it  =  00068409 ;  3^  -  K T  =  0*0058485 j  j^^ 
=  0-0058427 

By  snbatituting  tbeae  values  in  the  fonoala  we  obtain  the  two  fot- 
lofring  equations: — 

0-004905  =  ■^^  Dj  0-0058427  -  ^~^  D 

We  see  here  tbat  the  anallDcss  of  I>r  renden  the  determimtioi^ 


18l7;3         DUatdtion  of  Liquids  at  all  Temperatures.  ^33 

bf  D  much  less  favourable  than  in  the  case  of  alcohol.  It  woiild 
have  been  much  more  advantageous  if  we  coutd  have  employed  ex- 
periments made  at  higher  temperatures.  But  the  extreme  care  of 
the  experimenters  in  a  great  measure  compensates  for  this  disadvan- 
tage ;  for  the  two  values  of  D  obtained  from  these  equations  agree 
Very  well  with  each  other.     The  first  gives 

D  =  (W430595 
the  second — 

D  ==  0-043859 
This  is  the  apparent  dilatation  of  water  in  glass  from  0  to  90°, 
To  obtain  the  true  dilatation  within  these  limits,  we  must  employ 
the  formula 

8i.  =  80K+  {1  +  S0K}D 
SubsUtuting  for  K  and  D  their  values,  we  get 

a-«.  t=i  0-04GS01 

This  is  the  true  dilatation,  from  0  to  80°  Reaumur. 

I'he  only  experiments  with  which  I  am  acquainted  to  which  w^ 
can  compare  this  result  are  those  of  NoUet.  This  philosophei  says 
that  common  water  in  a  graduated  tube  of  glass,  when  heated  from 
the  freezing  point  to  the  boiling  pomtj  expands  a  little  more  thari 
i%l^  of  the  volume  which  it  occupied  at  the  first  of  these  tempera^ 
tures ;  andhe  adds  that  it  acquires  this  dilatation  in  a  minute  and 
some  seconds.  The  apparent  dilatation  which  we  have  found  is 
greater  than  that  of  Nollet  by  0*000,  or  -i-^Vn-  °^  ^^^  primitive 
volume.  But,  from  the  short  time  that  Nollet  kept  the  graduated 
|ube  in  bwling  water,  it  is  very  probable  that  it  did  not  quite  reach 
the  boiling  temperature  ;  and,  besides,  the  escape  of  vapour  ought 
to  have  prevented  it  from  acquiriog  as  much  heat  as  it  would  have 
done  in  a  close  tube  like  the  thermometers  of  Deluc,  according  to 
which  we  have  regulated  our  formulas.  A  proof  that  some  cause  of 
this  nature  influenced  the  observations  of  Nollet  is,  that  he  givC^ 
also  the  apparent  dilatation  of  mercury  in  his  instrument,  aild  finds 
it  amount  to  -f-g-iir  ^^'^^  t''^  temperacire  of  freezing  water  to  the 
boiling  temperature  of  the  same  liquid.  But  from  the  very  exact 
experiments  of  Lavoisier  and  Laplace  it  amounts  to  ■y^jS's-  Ad- 
initting  Our  ^^lue  of  I>  as  quite  exact,  the  temperature  of  the  water 
in  Nollet's  tube  would  have  been  7*  R.,  instead  of  80'^,  w/ien  he 
observed  the  dilatation  of  water ;  and,  according  to  the  experiments 
of  Lavoisier  and  Laplace,  it  would  have  been  7 1°  when  he  obsarved 
the  dilatation  of  mercury.  Perhaps,  likewise,  there  wa%  some  inac< 
caracy  in  the  graduation  of  bis  instrument.* 

We  can  with  more  certainty  compare  our  formula  with  the  expe- 
riments of  Blagden  and  Gilpin.  For  this  purpose  we  must  calculate 
the  values  of  the  true  dilatation  iV  far  the  temperatures  which  we 
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wnh  to  take  u  an  euuDple^    This  may  be  dooe  by  o 


juof  tW 


!,  =  KT  +  2ll-tiDD, 


We  obtain  from  it  the  following  comparisons,  in  whicti  unity  of 
.  vdume  is  the  volume  of  water  at  0. 


water  (faerin. 


S2  F    or    (M>0  R 

40    3-56 

50   8-00 

70    16-89 

95    28-00 

100   30-22 


0-00 

—  0-3373 

-  0-1220 
+  2-S840 
+  8-9264 
+  10-6818 


Calculated. 


0-00000 

0-00007 

0-00019 

+0-00184 

+  0-00581 

+0-00685 


Obtcned. 


0-00000 
-O-0O012 
+0*00014 
+  0-00188 
+0-00583 
+  0-00684 


Differoiee. 


0-00000 
+0-00005 
-0-00005 
+  000004 
+  0-00002 
—0-00001 


We  see  that  the  formula  is  as  exact  as  the  obserrations  themselves. 
The  diSerences  never  occur  but  in  the  hundred  thousandths,  Thus 
then  experiments  which  required  so  much  delicacy,  as  the  authors 
of  them  testify)  might  have  been  ascertained  by  calculation,  as  we 
have  done  from  the  thermometric  observations  of  Deluc  ctmibined 
with  a  single  measure  of  the  absolute  dilatation  of  water.  If  we 
reduce  the  coefficients  of  if  into  oumbera,  we  obtain  the  following 
results  for  any  temperature  Texpressed  in  degrees  of  Reaumur : — 

Degrees  of  tiie  water  thermometer  on  its  own  scale  :— 
D,  =  -  0-16  T  +  0-0185  T"  —  O-O0OO5  T* 

Apparent  dilatation  of  water  in  glass  1 — 
Ar= —0-000087718  T +0-0000101424  T*- 0'000000027412  T" 

True  dilataUon : — 
if-  -0-000054878T  +  »0000101395T»-0-000000027080T* 

I  neglect  the  term  T*,  which  is  equal  to  9  preceded  by  12  zeros 
all  decimal.  It  would  only  amount  to  ^1— *^^■^  ^  of  the  primitive 
volume  even  at  80°.  We  must  not  forget  that  the  law  of  the  dila- 
tation changes  when  other  substances  are  dissolved  in  water. 

The  value  of  3V  is  susceptible  of  a  minimum,  which  will  give  us 
the  absolute  condensation  of  pure  water.     The  equation  which  de- 
termines this  minimum  is 
0  =  —  0000054878  +  0-000020279  T  —  0-00000008124  T' 

If  we  resolve  this  equation  in  the  usual  manner,  and  talte  only 
the  smallest  root,  we  obtain  T  =;  2-'^i6°  Reaumur,  or  38-16"  F^r. 
Gilpin  and  Blagden,  according  to  Dr.  Tbohson,  placed  the  true 
maximum  at  39°;  and  Dr.  Hope,  from  the  motion  of  water  in 
vessels  furnished  ivith  .thermometers,  placed  it  at  38°  Fxhr.    Some 
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sauU  variation  may  exut  id  this  poiat  ia  ooBBeqaeQce  of  differeaces 
in  the  thermometers  employed  in  the  experiments,  and  likewise  of 
the  greater  or  lesser  p«ri^  of  the  water  examined  ;  for  we  have 
MCD  that  the  |H«seDce  of  foreign  bodies  in  that  liquid  sinks  the 
point  of  Its  greatest  condeosation,  and  even  niakes  it  entirely  dis- 
^pear ;  but  our  oalculation,  which  i^ipioacheB  the  mean  of  the 
experiments^  leaves  but  a  very  small  range  to  the  true  point. 

In  a  ourious  set  of  experimeota  made  by  Sir  Chades  Bl^gden  to 
determine  how  far  water  in  certain  circumstances  could  be  cooled 
down  without  fieezio^  he  observed  that  its  retrograde  dilatatioit 
continued,  and  proceeded  with  such  rigidity  as  to  form  a  consider- 
able proportion  of  the  total  expansion  which  water  undergoes  when 
converted  Into  ice.  This  is  an  evident  consequence  of  our  formulas, 
tn  the  value  of  the  apparent  dilatation  A^,  when  T  is  positire,  « 
part  of  the  terms  destroy  each  other  by  the  opposition  of  their 
signs ;  but  below  0°,  T  becoming  negative,  all  the  terms  take  tba 
same  sign,  and  must  be  added  to  each  other.  To  know  how  far 
the  difTerence  can  go^  let  us  calculate  the  value  of  A^  at  +  10°  R, 
and  —  10°  R.     We  obtain 

T  =   ^   10"  if  =  0-0001097 

T  =    —   10°  At  =F   0-0019188 

yVt  see  that  the  second  is  IS  limes  greater  than  the  first. 

Knowing  the  value  of  the  true  dilatation  S:„  it  is  easy  to  deduce 
fifom  it  the  apparent  dilatation  in  vessels  of  any  kind  whatever ;  for 
calling  the  cubic  dilatation  of  the  vessel  K,  the  apparent  dilatation 
At  i>  given  generally  by  the  equation 


If  we  wish  only  to  consider  the  dilatation  Aj  for  low  tempera- 
tures, when  it  will  always  be  small,  we  may  neglect  the  product  ot 
3^  —  K  T  by  K  T,  and  suppose  the  denominator  of  the  second 
member  equal  to  unity.    Then  we  have  simply 

Ar  =  av-  KT 
We  shall  use  it  in  this  state  for  the  phrposes  to  which  we  mean  to 
apply  it.    For  greater  simplicity^  we 'shall  substitute  the  letters  a, 
l>t,  c,  for  the  numerical  coefficients  contained  in  3^ ;  that  is  to  say, 
we  sliall  take  in  general 

Jr  =  aT  +  IT  +  cT 
a,  I,  and  c,  having  the  values  which  we  have  just  determined^ 
Subftituting  this  expressioo  in  At,  it  becomes 

AT=(a-K)T  +  A'P  +  cT" 

The  apparent  dilatation  At'  may  be  susceptible  of  a  minimum, 
and  the  temperature  at  which  it  happens  will  depend  upon  the  dila- 
tabiU^  of  the  veaiel.  Tbe  equation  which  detenninei  this  mini- 
inw»  i«  . 

2  B  2 
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a  quadratic  equation,  the  roots  of  which  ire 


lluse  two  rooW  Will  be  both  positive  when  the  vessel  is  of  a  nature 
to  dilate  itself  by  heat;  for  since  ais  negative  as  well  as  c,  the 
product  S  (o  -^  K)  c  will  in  that  case  be  positive.  The  value  of  the 
nidicle  will  be  then  less  than  h,  and  as  the  denominator  3  c  is  nega- 
tive, the  two  roots  will  have  the  sign  +-  But  the  first  is  the  only 
one  which  interests  us ;  for  it  is  the  only  one  which  is  always  very 
small.  To  calculate  it  exactly,  and  with  facility,  we  most  make  c, 
disappear  from  the  denominator  by  multiplying  the  two  terms  of 
tlie  fraction  by 

This  rites  US 


Nothing  remains  hut  to  substitute  for  K  its  value  in  this  formula, 
and  we  obtaifa  the  tempetature  T  of  the  apparent  maximum  of 
condensation.  The  absolute  maximum  of  condensation  will  be 
found  by  mitking  K  =  0.    Tliis  gives 

It  wis  in  tliis  manoet-  that  we  calculated  in  a  preceding  part  of  this 
paper.  As  the  value  of  c  is  very  small,  if  the  temperature  T  of  the 
maxinium  be  low,  we  may  obtain  a  near  approximation,  though 
we  ne^ect  the  term  S  c  T*  in  the  equation  which  determines  this 
maximuin,  and  then  we  obtmn 

a  K 

The  apjArcnt  maximum  T  =;  ~  g*  +  s* 
The  true  maximum  (T)  S:  -^  ^^ 
This  gives  us 

T  =  m  +  ft 

This  result  shows  us  how  the  apparent  maxiAium  depends  upon  tlie 
true  maximum  and  upon  the  dilatation  of  the  vessel.  It  shows  us 
tlut,  in  order  to  obtun  the  temperature  T  of  this  maximum,  we 
must  necessarily  have  regard  to  the  term  which  contains  the  square 
of  ihe  temperature  in  the  law  of  the  dilatation  of  water.  But  this 
simple  result  ts  only  en  approximation.  The  true  expression  is 
T=  -  t«  -  K) 

"_  *+  V**-*  (a-K)o 

which  may  sen»bly  difier  from  the  approximate  one,  when  the 
vessels  are  vety  dilatable;  for  in  that  case  the  vahies  of  T  hh)  K 
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beCDiDc  greater,  aod  the  error  committed  by  neglecUDg  3  c  T°  mors 
sensible. 

I  shvll  apply  thia  result  to  the  experimeota  made  by  Mr.  Dalton 
on  the  af^rent  maximum  condeosatioo  of  water  in  dilatable  vessels. 
The  eiperimeats  ere  as  follows.*  I  have  joined  to  them  the  cubic 
dilatation  of  the  tcskIs  employed:— 


[.  coDdeowtioD 
obiened  indegrrca 

of  ReaumHT. 


Dtgntt  K(  whkb 

WBtei    ii    eqaallf 

dilated. 


Flint  glaa 
Iron  . . . . 
Copper  .. 
Brats  .... 
Pewter  .. 
Lead  .... 


0-00003003 
0-00004578 


0-00007002 

o-ooooyafip 

0-00010689 


4-222° 
4-667 

6-doo 

6-2^2 
6-G64 
7778 


0  fiQd  8-444° 
9-334 
12-000 
12-444 
13-328 
15-555 


llie  following  table  exhibits  a  comparison  of  these  refitlt;  vith 
our  formula  :t-7 


'  ■ 

Ap[«reDt 

mailmaai  la 

CalcDUIed. 

Obterred. 

IMirerencc. 

Flint  glass 

4-236 

4-222 

—0-014 

Irtm  .... 

5-072 

4-667 

-0-405 

Copper.. 

5-960 

.6-000 

+0-040 

Brass  ... 

C-319 

6-222 

-0-097 

Pewter.. 

6-456 

6-664 

+  0-108 

Lead   ... 

8-246 

7778 

-0-468 

The  differences  existing  between  calculation  and  experiment  are 
very  slight.  They  may  depend  upon  some  slight  difference  between 
the  dilatability  c^  the  substances  examined  by  La?oisiei  and  !<■- 
place,  and  those  employed  by  Mr.  Dalton  in  his  experiments.  This 
u  the  more  likely,  because  errors  in  the  dilatation  are  very  much 
increased  by  the  smallncss  of  the  divisor  with  which  they  are 
affected  in  the  expression  of  T;  but  as  the  slight  deviations  are 
generally  negative,  I  am  disposed  to  suspect  that  the  water  employed 
by  Mr.  Dalton,  at  least  in.some  of  his  experiments,  was  not  quite 
pure,  but  contained  a  small  quantity  of  salt,  which  sank  a  little  its 
maximum  of  condensation.  This  explains  why,  in  making  use  of. 
vessels  the  dilatation  of  which  was  almost  insensible  as  stone  ware, 
Mr.  Dalton  found  the  apparent  maximum  kiwer  tbao  the  wdinary 
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Unn  of  the  tine  maxiiDain  ooce,  maaog  odiei  extmplet,  at  178*^ 
IL,  while  our  formula  for  pure  distilled  water  gives  the  tru«  maxi- 
■tom  at  2^4°  R,,  ncarty  1  higher  then  the  OMcmtioD  of  DmIioi. 
Mr.  Daltoa  otMerred,  likewise,  that  in  his  towIs  the  water  itotMt 
at  the  same  height  by  equal  cbaDgei  of  temperature  above  and 
below  that  which  corresponded  to  the  apparent  maximntD  of  con- 
densation. Tbb  is  another  consequence  of  our  formula.  The 
general  expression  of  the  apparent  ailatation  A^  in  then  low  tem- 
peratures is 

At  =»  (a  -  K)  T  +  *  T»  +  c  T 
and  calling  T*  the  temperature  of  the  apparent  maximum  of  cod- 
densatioo,  we  hare  seen  that  this  temperature  was  given  by  lh« 
equatioa 

Let  as  make  in  general 

T  =  T  +  ( 

that  is  to  say,  let  as  reckon  the  temperatures  above  and  below  the 
apparent  maximum  of  condensation.  SubstitutiDg  this  value  of  T 
is  J^ti  ivc  >l^)l  h&TC 

+  (a  -  Ki  t    +2bT  t  +icT*  t 
+    b    e     +9cT  <• 

The  first  line  is  constant:  it  is  the  value  of  the  dihitation  Ar  at  the 
epoch  of  the  maximum  of  ctmdensatioo.  We  will  represent  it  by 
A|/.  The  second  line  is  all  multipiied  by  the  first  power  of  (. 
When  we  unite  alt  its  terms,  the  fector  offisq—  K-f-2&T'-t- 
S  c  T'%  and  this  factor  is  null,  because  T'  is  determined  precisely 
so  as  to  render  it  null.     Hence  the  vAuit:  expression  of  At  becomes 

Ar  =  ^  +  {b  +  3  cT}  i"  +  c  P 
We  have  seen  that  the  coefficient  c  is  very  small ;  fra-  we  have  c  = 
—  0'00O0O0O2708.  Hence  if  we  extend  the  comparison  of  heighu 
to  20°  Reaimar  on  both  sides  the  maximum,  we  shall  have  t  ^  ±' 
30,  and  there  mult  c  P  =  :^  O-O0Q21S6}  that  is  to  say,  diat  this 
torm  would  not  alter  the  statement  more  or  less  than  ^^i^,■g  (rf  dte 
whole  volume  of  the  water  at  0.  If  we  take  /  =  10,  the  effect 
wilt  be  eight  times  less;  so  that  unless  the  experiueiUs  be  almost 
natberoatically  exact,  tbeeflectof  this  term  will  not  be  perceived; 
but  if  we  ncgkci  it,  the  value  of  At  will  be  reduced  to 

Aj  =  V  +  {i  +  3  c  r}  /• 
then  it  remains  the  same  when  thaa  equal  values  either  positive  or 
negative.    Now  this  is  the  property  observed  by  Mr.  Daltoa. 

The  uime  philosopher  has  observed,  likewise,  the  quantity  that 
water  sinks  stiddeoly  in  vessels  of  difiereat  kinds  when  plunged  into 
a  hot  liquid.  He  found  this  quantity  to  vary  with  the  vessel,  and  to 
:  with  the  dilatabilily  <rf  the  veaael. 
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Hence  he  prcmeriy  conclnded  that  this  subsidence  mis  owing  to 
the  dilatalJoo  of  the  vessel,  which,  coadncting  heat  better  than 
water,  is  heated  sooner,  and  of  course  begins  to  dilate  first.  What 
proves  thb  still  better  h,  that  the  amount  of  this  subsidence  is 
nearly  proportional  to  the  cubic  dilatation  of  the  substances  of 
which  the  vessels  are  composed.  The  pewter  vessel  alone  seems  to 
constitute  an  exception,  because  the  subsidence  indicated  is  a  little 
less  than  that  of  brass,  whereas  it  ought  to  be  a  little  greater.  But 
if  this  be  not  a  typographical  error,  it  may  be  owing  to  the  great 
difficultv  of  making  such  delicate  observations,  and  of  measuring 
the  sudoen  subudence  of  the  water  before  it  has  acquired  any  sen- 
Mble  increase  of  heat.* 

I  shall  finish  these  researches  on  the  dilatation  of  liquids  by 
'pointing  out  a  process,  which  results  from  them,  and  wnicli  ap* 
pears  to  me  both  simple  and  exact,  for  measuring  the  dififerent 
dilatations  of  solid  bodies.  It  consists  in  observing  the  apparent 
dilatation  ot  a  liquid ;  for  example,  mercury,  in  vessels  composed 
of  the  substances  which  we  wish  to  try,  and  to  observe  always  be- 
tween two  constant  temperatures,  as,  for  example,  0"  and  SO* 
Keaumar.  This  apparent  dilatation  may  be  observed  with  facility 
as  accurately  as  we  please.  When  known  for  one  species  of  vessel 
of  which  K  is  the  cubic  dilatation,  we  shall  have  between  the  true 
and  apparent  dilatations  9^,  ^ti  ihe  equation 

A^Jl  +  KT}  =  av-KT 
which  ffives 

{1+A,}TK  =  8^-A, 
For  another  kind  of  vewel  subjected  to  the  same  temperature*,  we 
^lalt  hav^  in  the  same  maaner, 

{I  +  ViTK'  =  3V-  At, 
3^  will  remain  the  same,  because  the  same  liquid  was  employed. 
Subtracting  these  equations  from  each  other,  this  quantity  disap- 
pears, and  there  remains 

{1  +  M  T  K'  -  {1  +  M  T  K  =  4r  -  At 
£rom  which  we  obtain 

K'  =  K  +  ^"-"'"'^■'^^ 

Id  the  present  state  of  science,  the  dilatation  of  the  metals  is 
known  sufficiently  to  enable  us  to  employ  them  to  calculate  the 
small  correction  dependant  on  K  io  the  second  member  of  the  pre- 
ceding equation.  Then  substituting  for  ^,  A/  and  T,  their  ob- 
•erveo  values,  we  shall  find  K'  —  K.  The  accuracy  of  these  values 
will  he  so  much  the  greater  as  A^  and  \'  ate  observed  in  volumes, 
and  as  it  is  the  d^rence  of  the  cubic  dilatations  K'  —  K  which  is 
given  by  this  equation.     Perhaps  in  experimenting  on  the  most 

*  M.  Biol  doc*  Mt  appear  ta  kpow  tbkt  patitt  It  not  Mn,  bit  an  alloy  of  (io 
IT  ith  BDoiber  metal.  lu  upBUion  li  Ich  than  UiM  af  bran,  tntxrcMcr  Ikao  tlwl 
«r  tin.    T.  ■        . 
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dilatable  metalai  it  would  be  aeccssary  to  preserve  the  term  propot- 
tiqnal  to  K*  T*,  which  we  neglected  at  the  begitiniDg  of  this  me-; 
moir.     Experiment  only  can  show  if  it  becomes  sensible. 

To  have  the  alsolute  values  of  K  and  K'  by  the  same  process,  we 
must  know  the  true  dilatatiua  \  of  the  liquid  which  we  emj^oy. 
We  will  obtain  it  by  observing  this  dilatation  iq  a  vessel  which  i% 
not  dilatable  ;  and  it  is  easy  to  construct  one  possessed  of  this  pro- 
perty, namely,  which  compensates  itself,  when  we  know  the  diGfe- 
rence  of  the  dilatation  of  the  metals. 

}  conceive  that  this  process  will  aGford  an  exact  and  simple 
method  of  comparing  the  dilatation  of-  mercury  with  that  of  the 
metals  ;  which  is  the  only  thing  that  remains  to  be  done  to  enable 
us  to  bring  all  the  dilatations  to  the  air  thermometer,  which  Is  the 
most  perfect  of  alt ;  for  the  absolute  dilatations  of  the  metals  ap- 
pear perfectly  known  from  the  experiments  of  Lavoisier  and  IJi- 
place,  to  the  exactness  of  which  \t  i^  difficult  to  conceive  that  any 
ihijtg  can  be  added, 

If  we  adopt  tlicfn,  they  will  furnish  us  with  the  pieans  of  calca- 
latiQg  the  true  dilatations  of  the  liquids  when  ^e  know  ttieir  appa- 
rent dilatation  in  vessels  of  known  dilatability.  To  find  the  law  of 
these  lost  relative  lo  a  givpn  liquid,  we  must  begin  by  constructing 
^  thermometer  with  it,  and  h^ri^ciically  sealiijg  it.  It  must  then' 
he  compared  with  the  mercurial  thermometer.  The  coefficients  A, 
B,  at)d  C,  will  be  determined  by  three  of  these  observations,  and 
we  will  see  if  all  the  others  are  comprehended  within  the  same  law. 
It  will  only  remain  to  determine  a  single  value  of  the  absolute  dila- 
tation between  two  known  temperatures,  whiph  will  he  done  by 
ireighiqg;  apd  with  these  data  calculation  will  enable  us  to  deter- 
mine the  true  or  apparent  volume  of  the  liquid  at  any  tepip^ratuiiQ 
whatever. 

Additions  to  the  preceding  Memoir, 

(Read  Aug.  13,  1813.) 

The  relations  which  I  have  established  in  the  preceding  memoii 
between  the  dilatations  of  different  liquids  and  the  degrees  of  the 
mercurial  thermometer,  are  independent  of  every  hypothesis.  They 
enable  us  to  determine  by  calculation  ths  volume  of  each  liquid  at 
a  temperature  given  by  the  thermometer;  or  reciprocally  to  calcu- 
late the  temperature,  ti)e  volume  being  given.  This  i»  eU  that  pb- 
servation  requires. 

The  dilatation  of  mercury  in  glass  is  taken  for  a  type,  to  whicli 
all  the  qthers  afe  referred,  ^e  may  equally  refer  the  variable 
volume  to  any  other  dilatation.  Its  absolute  values  would  remai|i 
the  same ;  but  the  form  pf  the  functiop  expressing  it  would  changei 
This  is  what  Mr.  Dalton  has  done  in  hjs  Philosophical  Chemistry. 
This  skilful  pbilosppher  liaving  reiparked  that  the  dilatafions  of 
water  increase  nearly  as  the  squares  of  the  temperatures,  reckoning 
from  the  maximum  of  condensation,  conceives  that  the  same  thing 
might  to  hold  with  all  other  liquids^  whose  compositioa  lemf^ns. 
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^onitant  during  their  chaoge  of  volume ;  and  that  if  ihia  law  of  the 
squ»e  does  not  hold  rigorously  with  water,  it  is  because  the  expan- 
sion of  the  mercurial  thermoineter  is  not  quite  proponional  to  the 
heat.  He  conceived  the  idea  of  substjtutipg  for  this  theroiometer 
an  ideal  thermometer,  which  possesses  that  property;  such,  for 
example,  as  we  may  conceive  it  in  an  air  thermometer.  He  sup- 
poses that  the  dilatation  of  mercury,  expressed  in  functions  of  the 
ideal  thermometer,  ought  equally  to  follow  the  law  of  the  squarei^ 
setting  out  from  the  point  of  congelation  j  and  be  thinks  that  in 
calculating  in  the  same  way  the  dilatations  of  all  other  liquids  by 
the  ideal  thermometer,  they  will  be  all  found  sulject  to  the  same 
Isw. 

This  hypothesis  gives  immediately  the  form  of  the  function  which 
ougltt  to  express  the  correspondence  between  the  mercurial  and  the 
ideal  thermometer.  Let  us  conceive  these  two  thermometers  regu- 
lated together  at  the  extreme  points  of  freezing  and  boiling  water; 
let  us  suppose,  likewise,  that  the  interval  between  these  two  points 
is  divided  in  each  into  80  parts,  as  in  the  thermometer  of  Deluc. 
Then  if  we  plunge  the  two  instrumenls  into  the  same  liquid  bath  in 
which  (he  first  will  mark  T  degrees,  and  the  second  <;  therqlfition 
of  T  to  /,  according  to  the  hypothesis,  will  of  necessity  be  of  this  - 
form  : — 

T  =  a*  i  +  S'  (' 
lance  it  must  set  out  from  a  maximum  from  which  it  varies  as  the 
square  of  the  temperature.     Let  {t)  be  the  true  temperature  of  diia 
ipaximuri).     We  ought  then  to  have 

^JE  =  0,  or  a'  +  2  i*  (0  =  0 

But  as  this  must  correspond  with  the  freezing  point  of  mercury,  for 
which 

T  =  —  32°  R 
we  shall  have  likewise 

-  32  =  fl'  (0  +  i*  (0* 
The  first  of  these  equations  givea 

(0  =  --,  .  . 

Substituting  this  value  in  the  second,  it  becomes 

The  two  thermometers  which  coincided  at  0°  most  coincide  like*- 
wise  at  80°,     For  this  we  must  have  at  the  same  time    , 

T  =  80  J  /  =  ao 

This  gives  the  condition 

o*  +  80  i'  =  1 
Tliis  joined  to  the  preceding  determines  a  and  b.    We  find  in  this 
manner  very  neariy 
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Then  ii  iikewite  another  value  of  a*,  but  it  ia  not  ftdmuriUe, 
becsuse  it  wavld  make  T  dimiDish  wheo  t  iacreases.  B;  sabBli- 
tntiD^&csevalnesiti  the  geneml  expression  <rf  T>  we  obtain 

This  fonnula  gives  the  correspoodeoce  of  the  mercurial  thermo- 
meter  with  the  ideal  thennometer  of  Balton,  Accordingly  the  re- 
sults deduced  from  it  are  the  same  as  those  which  that  skilful  philo- 
ttipher  has  given  in  his  Tables  of  Temperature^  p.  14.  The  first 
column  of  that  table  contains  the  number  of  degrees  iadicated  by 
the  ideal  thermometer,  which  Mr.  Daltoa  calls  true  temperature. 
The  cwresponding  values  of  T  form  the  third  column  of  Mr. 
Dalton's  table,  supposing  the  d^rees  of  Reaumur  which  we  have 
employed  to  be  converted  into  degrees  of  Fahrenheit,  The  next 
column  eives  the  same  degrees  T  aflected  by  the  dilatation  of  the 
glass.  The  point  of  the  thermometric  scate  between  0°  and  80^  at 
which  T  differe  most  from  t  answers  to  ;  =  40°,  which  gives  T  = 
34^.  Hence  at  that  point  /  difiers  6"  from  T.  Mr.  Dalton  finds 
for  this  difierence  5-3°,  probably  on  account  of  small  fractions  which 
we  neglected  in  Tesolving  the  value  of  a"  by  approximation ;  and 
perhans  likewise  because  Mr.  Dalton  has  established  his  calculations 
*  m  a  di^rent  manner,  though  from  the  same  principles  as  we  have 
done. 

Now  that  this  hypothesis  is  reduced  to  its  simplest  terms,  a  rejec- 
tion natnnlly  su^ests  itself,  and  it  is  this :  that  when  considered 
in  itsdf,  it  is  atremely  improbable,  becanse  it  gives  to  mercuiy  at>d 
all  liquids  a  true  maximnm  of  condensation  fixed  at  their  point  of 
congelation.  The  annunciation  of  the  hypothesis  leading  to  au 
expression  of  this  form : 

T  =  o'  <  +  i'  i» 
T  has  necessarily  a  maximum  when 

'  =  —  gfr- 
For  if  we  oiake 

which  sDifoses  us  to  reckon  the  tempemtnrea  t'  setting  out  from 

'  =  —  ZTV 
we  find 

T=-5+(^ 

from  which  we  see  that  the  values  of  T  are  the  smallest  possible 
when  ^  Is  null,  and  continually  increase  Arom  that  term,  at  least  if 
i'  he  positive.    For  mercury,  for  example,  we  shall  have 

«?  =  -  32 
CoDcequently 
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Thus,  according  to  the  hypothens  of  Mr.  Daltoo,  the  cominoD 
mercarial  thermometer  can  never  sink  further  than  32°  Reaumur 
below  0°,  which  is  the  pwnt  of  ctmgelation  of  that  liquid ;  but  this 
U  quite  contrary  to  experience ;  for  we  know  that  all  the  liquids 
hitherto  observed  may,  with  certain  precautions,  be  cooled  below 
their  point  of  congelation  without  becoming  solid  ;  and  in  that  case 
they  continue  to  follow  the  law  of  dilatation  belonging  to  them. 
Thus  water,  im  example,  dilates  equally  on  both  sides  of  its  maxi- 
qiuiD,  whether  heated  or  cooled,  10°  R.,  reckoning  from  that  point. 
And  olive  oil,  which  iu  the  open  sir  congeals  at  a  very  moderate 
cold,  may  be  cooled  down  to  —  14"  Reaumur  without  ceasing  to  be 
liquid,  as  is  obvious  from  the  experiments  of  Delue :  and  in  this 
state  it  continues  to  contract  according  to^he  same  law  th^t  it  fol- 
lowed in  other  parts  of  the  ihermometric  scale,  because,  as  I  have 
shown,  that  law  excludes  it  from  a  maximum  of  condensation.  The 
same  holds  with  mercury,  as  is  shown  by  the  discussion  of  Mr. 
Cavendish  respecting  the  experiments  of  Hutchins  at  Hudson's 
Bay;  for  it  results  from  that  discussion!  that  mercury,  like  other 
liquids,  may  be  cooled  below  its  freezing  point  without  becoming 
solid,  and"  that  this  frequently  happened  in  the  ezperimcDts  of 
Hutchins ;  and  ia  these  cases  the  mercury  continued  to  contract 
gradually  till  the  moment  of  solidification,  when  it  suddenly  under- 
went a  much  more  considerable  contraction.  All  these  results  are 
contrary  to  the  law  of  dilatation  supposed  by  Mr.  Dalton.  The 
same  inconsistency  exists  with  respect  to  all  the  liquids  that  contract 
progreaslveljr  to  the  instaut  of  thejr  solidification. 

If,  notwithstanding  these  physical  contradictions,  we  wish  to  exa- 
mine Dalton's  hypothesb  relative  to  the  expansion  of  water,  which 
is  the  object  that  he  had  chiefiy  in  view,  we  shall  find  that  it  cor- 
responds much  lesn  accurately  than  the  empyncal  law  deduced  from 
the  therjuometridftl  observations.  This  is  very  natural,  because  these 
observatiom  furnished  us  with  a  very  delicate  test,  on  which  our 
formulas  were  moulded.  It  is  obvious  that  a  slight  change  in  the 
thermometrical  scale,  such  ^  that  resulting' from  Dalton*s  hypo- 
thesis, between  0°  and  80°,  cannot  produce  a  considerable  efrect 
opon  a  lk]uid  which  dilates  as  water  does ;-  and  this  will  be  the  less 
sensible,  as  Mr.  Dalton  has  in  some  measure  compensated  the 
excess  of  his  scale  of  true  temperatures,  by  the  excess  of  lempeia- 
tare  which  he  assigns  to  the  point  of  maximum  condensation ;  but 
the  error  may  become  greater  when  this  scale  is  applied  to  other 
liquids,  the  dilatations  of  which  are  greater;  for  example,  to 
alcohol ;  and  this  is  what  happens.  Mr.  Dalton  himself  has  acknow- 
ledged that  the  law  of  dilatation  deduced  from  his  hypothesis  cannot 
he  reconciled  to  the  thermometrical  observations  which  Deluc  made 
on  this  liquid,  especially  at  high  temperattires.  Struck  with  this 
disagreement,  he  has  been  induced  to  call  in  question  the  accuracy 
of  these  observations ;  for,  says  he,  as  the  dilatation  of  alcohol  from 
€2°  to  8Q°  R.  must  have  been  conjectural,  it  is  possible  that  Deluc 
may  have  eXaggented  it;  but  the  experiments  of  Deloc  and  of  other 
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philosophers  have  shown  loDg  ago  that  when  a  liquid  is  eodosed  in 
a  close  vessel  it  is  capable  i^  supporting  without  boiling  a  much 
higher  temperature  than  the  point  at  which  it  boils  in  the  open  air; 
and  the  theory  of  Mr.  DaltoD  on  the  formation  of  Vapours  gives  a 
satisbctory  reason  for  this  fact.  Accordingly  alcohol  thermooieten 
have  been  long  made  capable  of  bearing  the  heat  of  boiling  water. 
We  see  from  our  formulas  that  the  dilatation  of  alcohol  in  these 
extreme  limits,  instead  of  being  irregular,  continues  conformable 
to  itself,  and  follows  the  same  law  at  the  temperature  of  boiling 
water  as  at  10°  Reaumur  below  zero ;  only,  as  this  dOatation  is  not 
proportional  to  that  of  mercury,  it  b  easy  to  conceive  that  its  abso- 
lute ralue  is  not  the  same  in  different  parts  of  the  thermometrical 
scale  for  the  same  numb^  of  degrees  of  the  thermometer.  This  is 
Strikingly  confirmed  by  an  observation  of  Mr.  Baltoii  himself  on  the 
absolute  dilatation  of  alcohol  in  aglass  vessel  from  —  17'7^°  K>  ^ 
+  62-22°,  which  iocludes  an  interval  of  80°.  The  dilatation  in 
this  interval  ought  not  to  be  the  same  as  from  0  to  HO,  In  fact,  by 
caiculating  from  our  formula,  we  find 

From  0  to  —  1 7*78  the  true  dilatation    —0-0209325 

From  0  to  +  62-22  the  true  dilatation    +0-0919566^ 

Difference  of   total  dilatation   from    —    17'7S  to 

+  62-22   +0-U288yi 

Substracting  the  dilatation  of  the  glass  —  80  K ... .  0-0026272 

We  have  the  apparent  dilatation 0-1102619 

The  value  found  by  Dalton  is 0-1 10 

It  is  exactly  the  same  with  ours  in  the  number  of  decimals  that 
he  has  retained.  Tbis  conformation  of  our  formulas  is  so  much  the. 
stronger,  as  no  determinatiou  below  zero  entered  into  their  con- 
struction, though  I  afterwards  compared  them  with  the  experiments 
of  Deluc  made  at  —  10°  R,,  io  order  to  see  if  they  would  hold 
good  at  that  point. 

Mr.  Dakon  likewise  gives  us  a  confirmation  in  his  work  of  the 
value  which  I  have  ascribed  to  the  absolute  dilatation  of  watc^  be- 
tween the  temperatures  of  0  and  80°  R. ;  for  he  states  it  from  ex- 
periment at  0-0466,  precisely  as  I  had  deduced  it  from  the  thermo- 
metrical observations  of  Deluc,  combined  with  a  single  determina- 
tion of  the  weight  of  water  by  Blagden  and  Gilpin  at  the  tempera- 
tuire  of  30-22°. 

Saline  solutions  and  oils  having  very  different  dilatatiorfs  from 
water,  cannot  agree  with  the  hypothesis  of  Daltpn.  Accordingly, 
he  excludes  them  from  his  hypothesis,  which  he  confines  to  wliat  he 
calls  the  simple  liquids,  such  as  mercury  and  water,  which.are  th(i 
ones  that  agree  with  it  best,  though  it  is  inconsistent  with  the  phy- 
sical properties  of  mercury.  Yet  we  have  seen  that  experiments 
made  upon  the  most  complex  liquids,  the  oils,  saline  solutions,  mix- 
tures of  water  and  alcohol,  may  be  all  represented  by  our  formulas, 
and  lose  in  them  their  apparent  irregularity, .  Beudes,as  these  for- 

, ,  ., ,  c;ooqIc 
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mulas  iDClude  do  hypothesis,  aod  are  dedsced  solely  from  obsenra- 
tioDB,  it  seems  better  to  adhere  to  them,  and  to  refer  the  dilatatioa 
of  other  liquids,  as  we  have  done,  to  that  of  merctiry,  as  including 
the  first  three  powers  of  the  temperature  which  the  thermometer 
indicates. 

M.  Laplace,  whose  news  in  pbysica  are  always  so  ingenious  aad 
general,  has  engaged  me  to  examine  whether  it  would  not  be  pos- 
sible to  expunge  tihe  term  depending  on  the  cube  of  the  tempera- 
ture, by  referring  all  the  dilatations  to  an  ideal  thermometer,  such 
that  the  mercurial  thermometer  itself  should  be  expressed  in  a 
function  of  it  in  the  same  manner  by  a  simple  law  of  squares, 
reckoning  for  each  liquid  from  a  difierent  poiot.  But  I  have  ascer- 
tained that  this  agreement  is  not  geaeraH  at  least  with  the  coefE- 
^  cieuts  which  I  hare  obtained ;  for  their  signs  change  for  die  diffe- 
-  rent  liquids  as  well  as  their  values,  so  that  it  would  be  impossible  to 
make  the  term  depending  on  the  cube  of  the  temperature  to  disap- 
pear in  all  these  liquids,  by  any  single  supposition  respecting  the 
dilatation  of  mercury  in  a  function  of  an  ideal  thermometer.  Perhaps 
experiments  still  more  exact  than  those  which  I  have  used  may 
enable  us  hereafter  to  discover  a  more  simple  law ;  but  till  that  lime 
£ome,  the  formulas  which  I  have  given  will  soppl;  the  occasions  of 
observen. 


Article  IV. 

On  the  Calculus  of  Fariations.    Translated  fivm  Traite  de  Calcul. 
lQtegnil>  par  iMisut.    By  Mr.  George  Harvey,  of  Plymouth. 

(To  Dr.  Thomson.) 

SIR, 

The  following  exposition  of  the  theoiy  of  VHriations  ia  translated 
from  the  Calcul  Integral  of  Bossut.    I  should  not  request  its  inser-^ 
tion  in  your  Annals,  did  I  not  conceive  that  its  publication  would 
be  found  eminently  beneficial  to  the  young  mathematician. 
1  am.  Sir,  your  humble  servant, 

Fltm«Uk,  Jfril  88,  181T.  GkOBQE  HaBVET. 

Let  there  be  any  function  whatever,  composed  of  constant  and 
Variable  quantities,  which  changes  its  value  either  by  the  hicrease 
or  decrease  of  one  or  more  of  the  elements  which  it  contains.  _  It 
will  therefore  under^  a  variationi  and  the  method  of  determining 
this  variation  ia  denominated  the  calculus  of  variations. 

The  variation  of  a  function  b  designated  by  the  Greek  letter  3,  in 
the  same  way  aa  the  differential  is  denoted  by  the  Roman  letter  df 
and  the  fundamenbil  rules  of  the  calculus  of  variations  rest  on  the 
tame  principles  as  those  of  the  di&erenti^h  calculus ;  but  it  is  aeces- 
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coibuDd  A  variation  with  a  differerUiaL  An  elemenUiy 
I  exhibit  the  pioper  distinction  betwecD  these  two  de- 
(  aoalysit. 

II,  Fig.  S.)  Ijet  ^  ta  ax  represent  the  equation  of  a 
M,  referred  to  the  rectangular  co-ordinates  A  P  (^)> 
id  of  which  the  poratrieter  »  a.  Bj  drawing  p  m  inde- 
to  P  M|  and  M  r  parallel  to  the  axis  A  V,  the  element 
will  reiNreseU  the  difierential  {dx)  of  the  sbscism,  and 
r  m  the  diSereotial  {dy)  of  the  ordinate.  The  rehtioii 
iaias\&dx,  dy,  is  fiiund  by  differentiating  the  eqaation 
hichgiTe3  2yrfy  =  adx;  ot  dy  =  ^  =  ^7—. 

xt  place,  let  it  be  conceived  th»t  the  equation  y*  =  ax 
e  indefinitely  small  increase  ia  of  the  parameter  a, 
;  aS  its  e1emrait>;  and  let  a  second  parabola  A  N  be 
which  has  a  +  ^a  for  its  parameter.  Then  by  snp- 
,  that  the  ^Mcissa  A  P  remains  the  same  for  both  para- 
manifest  that  the  oidinate  P  N,  of  the  parabola  A  N, 
rented  by  the  primitive  ordinate  P  M  increased  by  the 
N,  and  will  therefore  represent  the  variation  nhieh  the 
M  receives,  id  ccmsequence  of    the  variation  of  the 

enting,  therefore,  the  variation  of  y  by  iy,  as  that  of 
it  is  necessary,  in  order  to  form  the  equation  of  the 
!J,  to  substitute  y  +  ?y  for  y,  and  a  +  ^  a  for  a  in  the 
=  ax,  which  gires  (y  +  ?y)*  —  x  {a  +  3" a).  Sub- 
piimitive  equation  y^  =  a  x  from  the  precediag  eqn»- 
eglecting  the  variations  of  the  second  orders  as  in  the 

fierentials,  we  shall  have  2yiy  =  xia,  or  Jy  =  ^-^ 
an  equation  which  exhibits  the  relation  of  the  varia- 

y. 

abscii»  A  P  be  increased  by  the  element  P-p  {i  x),  the 
ig  ordinate  of  the  parabola  A  N  will  he  gn,  and  the 
will  reweseot  the  variatim  of  the  primitive  ordinate 
ind  the  equation  which  expresses  the  relation  of  the 
2,  ix,  Jy,  in  the eqnatioo y»  =  ax,  let  y  +  Jy  be 
>r  »,  X  +  ix  far  X,  and  a  +  ^a  for  a,  and  wa  shall 
■  y)'  =  (a  +  J  ffl)  {x  +  ix);  from  which  subtracting 
'.  equation  y*  =  a  Xf  and  neglecting  the  variations  of  . 
ieTf  we  then  have  2yiy  !=:  xSa  +  aix;  and  there- 

— i ~  — 8*v '  ^°  expression  of  the  value 

veiriation  snoS  the  ordinate. 
lUM  I. — In  this  example,  and  indeed  in  all  others  of  a 
e,  the  parameter  a,  and  its  variation  S  a,,  are  constuit 
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fi»  the  whole  octeDt  of  tbe  two  parabolas,  whilst  the  co-ordinates 
A  P  (x)  and  PM  (y)  coDtinually  change.  The  changes  relative  to 
the  same  paralola  are  related  to  DirFSREMTiAts ;  while  those 
?vhich  resuk  Jrotn  the  fxmtge  of  one  parabola  fa  another  are  related 

to  VARIATIONS.  • 

Each  of  the  variaiioru  ta,  5x,  iy,  may  be  taken  arbilraaly: 
thus,  fof  example,  we  may  suppose  } a  =  dx  ;  but  when  this  con- 
dition is  once  made,  the  values  of  the  other  variations  are  subor- 
dinate to  it }  and  it  is  not  allowed  afterwards  to  make  fy  =  dy^or 
^y  s=ia. 

4.  ScHOUUM  II. — ^There  is  no  particular  difficulty  in  determia- 
ine  the  vartatums  of  all  orders  of  algebraic,  exponential,  and  cir- 
<mar  functions.  To  obtain  the  variatum  of  a  luoction,  it  is  mefely 
secessary  to  write  S  in  place  of  d,  the  symbol  of  differentiatioa ; 
and  in  this  respect  the  calculus  of  variattons  corresponds  with  the 
differential  calculus.  But  the  principles  of  the  differential  calculus 
an  not  sufficient,  when  it  is  Tequired  to  determine  the  variations 
of  functions,  which  contain  the  signs  of  integration,  when  those 
integrations  are  not  capable  of  being  effected.  For  example,  let 
_/"V  ^  ic  be  an  expresuon  in  whidi  V  is  a  given  function  of  x,  y,  x, 
&c.  and  constant  quantities;  we  differentiate  by  omitting  the 
symbol  f,  which  gives  V  d  x  far  the  differential ;  but  the  expression 
■of  the  variation  a/V  dx  is  very  different.  Now  the  principal 
oliject  of  the  caladus  of  variations  is  to  determittf  the  variations  of 
itUeeral  formulcB  of  this  species;  and  we  proceed,  therefore,  to 
establish  the  principles  whidi  ought  to  Krve  as  the  basis  of  this  de- 
partment of  analysis, 

VIOST  FKINCIFtS. 

The  variation  of  a  d^erential  is  equal  to  the  differeiUial  of  th« 
variation,  and  recipFOcally ;  that  is  to  say,  J(dn)  =  d  (J  IT). 

For  let  it  be  supposed  that  the  variable  function  11  represents  the 
ordinate  of  a  curve ;  this  ordinate  changes  by  differentials  in  the 
same  curve  ;  but  by  variations  in  passing  from  the  proposed  (wm  to 
I  another  indefinitely  near  to  it.  Let  11  be  the  consecutive  value  to 
n,  for  the  first  curve,  and  consequently  11'  =  11  +  dn,  or  d  II  =s 
n'  —  n.  Taking  the  variatiojis  of  this  last  equation,  it  will  becoEse 
j(dll)  =  ?n'  —  !"n.  But  since n  and  11' are  consecutive  quaii' 
titles  in  the  series  of  II,  we  may  regard  ^U,  iVl',  as  consecutive 
quantities  in  the  series  of  III;  sotbat  S'II'k  In  +  d(3'n);  or 
d{ill)  =  SUf  —  STl.  Tiius  by  equating  these  two  values  of 
?  n'  -In,  there  will  arise  J  (d  n)  =  d  (J  H). 

Corollary. — If,  therefore,  a  fanction  containing  any  number 
of  d's  and  i's,  which  affect  the  same  variable,  we  may  make  these 
characteristics  change  place  at  pleasure ;  for  we  have  found'}  ('^l^ 
=.d{tn);  consequently  J (d»n)  =  d{J(dn))  =  d«(Jn)iaDd 
l(d*n)  =  .((Jd'n)™  d»(Jdn)  =  d'(ln);  &e.4c. 

•  Ttaii  remark  ii  importaul  I*  tbe  ttadfnl. 
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SECOND    PRINCIPLE. 

The  iKB-iarion  of  ao  integral  formula  is  equal  to  the  integral  of 
the  variation  of  its  differenlml;  that  is  to  say,  J  (/I)  =/(?!}. 

Let/i  =  z,  and  consequently  i  =  dx;  hence  by  taking  the 
variations  J  |  =  J  (rf  a)  =  d  ( J  x).  Integrating  this  last  equation, 
we'shaUhave/(JO  =  J«  =s  ?(/«). 

Corollary. — Therefore  in  repeated  integrations  we  may  change 
the  signs  /  and  J  at  pleasure  i  for  we  have  found  J  (/|)  =/(J{)j 
therefore  ^(//i)  =/(J/l)  =//(??). 

Similarly  J (///S)  =/(W«  =//(>/«)  =///(»«).  &c- 

PROBLEH. 

To  determine  the  variation  of  any  indefinite  iotegral  formula 
/rtdx:— 

Whatever  the  function  tl  may  be,  we  have  always  hy  the  second 
principle  J (/ndx)  =/J(nrfx);  but  J(ndx)  =  diJn  + 
n'idx;  and  the  first  principle  gives  i{dx)  =  dl^ll);  therefore 
ifndx  —fdxin  +/ndfj;.  But  by  the  method  of  inte- 
grating by  parts,*  the  last  term  fndi^x  =  ^ix  —  fdnix; 
and  therefore  by  substitution  9fn.dx=:  Tli  x  +fdxin  — 

fdn^x;  oisfndx  =  nix  +f{dxin-dnix). 


Article  V. 

Delermmation  of  the  Thickness  of  IVall  necessary  to  support  a  given 
Arch^    By  Mr.  James  Adams.  - 

(To  Dr.  Thomson.) 

SIR,  StotKhmle,  April  20,  ISlt, 

If  in  your  opinion  the  following  question  and  solutions  meiit  a 
place,  in  the  Annals  of  Philosophy,  your  inserting  them  tbereta 
will  much  oblige  your  bumble  servant, 

James  Aoaus. 


The  Qiestion. 

A  B  H  D  (PI.  LXVII.  Fig.  9)  represent  a  verUcal  section  of  half  a 
brick  arch  and  work  over  its  top,  and  D  £  F  G  a  vertical  section  of 
the  perpendicular  side  wall  ,of  brick  also,  the  slope  £  H  being 
parallel  to  the  chord  AB}  the  angle  B  AO  =a  30°,  semi-span 

*  SJncF  bj  the  theorj  of  dlfTerentlali  i.ay~xyd-t-yii,  integraling  and 
ti«n!posing,  it  htaomn  fady  =  'y  —  fudx,  trblch  U  4«  (rier*!  formBl* 
fat  intrpaling  by  parts. 
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AO  a  7  feet,  beighl  AG  tE  10  feet,  fine  E  S  =b  IZ-S  feet,  and 
B  H  =  A  D  =:  2*75  feet ;  from  hence  it  is  required  to  fiod  the 
thickness  of  the  wall  F  G  necesBary  to  scppnt  the  sud  arch  ind 
tvorii  on  its  top. 

The  data  in  the  question  are  collected  from  a  building  that  fell 
joit  as  completed. 

First  Sohttion. 

Let  R  (Fig.  10)*  represent  the  centre  of  the  spau  A  B  H  D  and 
t  the  centre  of  the  arc  A  B ;  draw  K  L  perpendicular,  and  I P 

Sarallel  to  A  O ;  join  I K,  and  draw  K  N  perpendicular  thereto; 
raw  LM,  FN,  parallel  to  IK,  and  KQ  parallel  to  A  O.  Tben 
if  K L  represent  Uie  area  A B H D,  KM  will  represent  the  force 
scting  at  N,  at  ri^t  angle*  to  F  N,  and  by  the  sinilar  triaagles 
IKI^KLM,  CKQ,andCFN,  we  hare,  after  making 

KL =  5-8        Feet 

Ol  ar  OB  w  s:  4-0414  Ditto 

KP =  7M14  Ditto  «  a 

IP  s  O L =  S-4        Ditto  =  b 

IK' =  «*  +  t» Ditto  =5  c* 

KT=LA    =  3-6        Ditto  =z  d 

AreaABHD    =18-333    Ditto  =  m 

PQ  =  GA  +  AT..  =sl37        Ktto  =/ 

RS =12-8        Ditto  =  g 

QT  =  FG =  X  Ktto 

KQ=sKT  +  TQ..  =  rf+«  Ditto 

IK:1P::LK:KM  =  ^^  =  *^ 

KP:PI::KQ:QC-^^^  =  %i 

FQ  -  QC  =  Fc  =/-Hjl;^  ^  i^21^i^ 

IK:KP.PC:FN^^^=--^-V'^%~^ 

Then,  per  mecfaaoicS], 
^SxFGxiFG»FNxKM;thatis, 

la  nombcrs  x*  +  -3297  x  =  9-23074  .-.  x  =  2*878  &e^  the  re- 
quired thickness  according  to  thb  solution. 

*  TheeenUeof  graTitJ  Kwaifbond  u  foUowi:  I  coMtrncled  tke  mixed  lined 
■pttce  A  B  H  D  *er;  mccurBlel]'  to  a  large  tcale,  and  lubdivided  it  by  line*  drawn 
parallel  lo  B  H,  eqnidlalant  from  each  otber,  and  ane  foot  aforti  tb«n  fonnd 
geonienicall}  tbe  centre  of  sravitf  of  each  aabdlTiiion,  by  csnaideritif  them  oi  >o 

maoy  Irapezinmi,     From  the  lome  Kale,  and  fTM)  the  coniideratioQ  of  momeolt, 

I  faond  O  L  ~  3-4  feet,  and  L  E  —  3'8  fecC 

Vol.  iX.  N**  VI.  2  F 
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Cbrottlry.— When FN  =  KS,  theiiFO=  v'UKM  =  -f 

Second  Sobtiion. 

If  F  Lk  a«  before,  represent  the  area  A  B  H  D,  LA  will  denote 

the  force  acting  at  A,  at  right  angles  to  A  G,  and  is  thus  deter- 

inlned.    K  L :  L  A ::  m :  — ^-r —  =  horizontal  force  acting  8t  A. 

Then,  per  mechanics, 
R6xF6xiFG,AGx=^.-.FG=;/l:\ft^^ 
In  numben,  FG  -  V  "  *  '12"^%^  "  '°  =  4"W26  feet,  tlie 
tequired  thickness  according  to  this  sdution. 

Comllary^Wbta  AL  =  LK,th«iFG^^  V  '"r/°  = 

,  90  X  JS-3S3  .  ,-..  ,    . 

^  i»5 ~  4-5643  feet. 


Hie  thickness  of  the  wall  alluded  to  in  the  question  was  three 

feet  m4  two  inchex. 

Hence  it  appean  that  the  thidcesi  2*t^78  feet,  as  determined  by 
the  first  solution,  would  not  have  been  sufficient  to  resist  the  force 
(mT  the  arch;  but  if  the  walls  had  been  made  4-4426  feet  thick,  as 
detenniaed  by  the  second  solution,  I  am  of  opinion  the  failure 
would  not  have  happened.  Notwithstanding  the  second  solation 
gives  a  thicknea  for  the  walls  the  most  likely  to  ensure  stability  ia 
the  present  instance,  it  must  not  be  understood  that  this  method  ia 
prefenble  ta  the  former  in  all  cases ;  for  when  the  extrados  is  hori- 
zontal. Dr.  Hutton,  on  referring  to  the  principles  contained  in  the 

^rst  solntioo,  makes  the  following  remark  t — 

*'  It  may  be  presumed  that  thin  theorem  brings  out  the  thickness 
of  the  piers  very  near  thf  truth,  and  very  near  what  would  be 
allowed  in  praetice  by  the  be?t  practical  engineere,  as  may  be 

fithered  from  a  comparison  of  the  two  cases  of  Westminster  and 
lackfriars  Bridges;  la  the  former  of  which  the  centre  arch  is  a 
semicircle  of  76  feet  span  and  I7  feet  thickness  of  piers;  and  in  the 
latter  it  is  a  semieUipBe  of  100  feet  span,  and  40  feet  in  height,  and 
19  feettbicknesp  of  piers."     (Dr.  Hutton's Tracts,  vol.  i,  p.  8].}  . 

r   14-)       r  2*8-j  not  widely  C  2-S78-J 
T  of  ^    76  J.  is  <  15-3  \  differing  <  )7iX)0  >as  herein  stated, 
llOoJ       Cao-Oj      from       1,19'OOOj 
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On  a  Preparation  of  Cinchona.     By  C.  JohiuoD,   one  of  the 
Sui^eons  to  the  Laocaster  Dispensny. 

(To  Dr.  Thomson.) 
SIB, 

On«  would  suppose  (hat  Count  Rumford's  elaborate  essay  on  the 
subject  of  coffee  would  at  least  have  brought  his  el^ant  apparatus 
for  preparing  that  beverage  into  the  shops  of  those  who  manufacture 
such  articles  for  sale;  but  none  could  be  procured  in  London  by 
one  of  my  friends,  who  made  the  proper  inquiries  with  great  dili- 
gence. 

I  have  for  scnne  time  ad<^ted  this  excellent  method  of  making 
cofiee,  and  extended  its  application  tu  Peruvian  bark.-  Several 
medical  frieods  to  whom  I  have  shown  this  infusion  (or  rather  per- 
haps perfusion)  of  cinchona  have  readily  adopted  it»  and  requested 
me  to  render  more  public  what  they  think  an  imprdvemeat  on 
[rfiarmacy. 

Tlie  machioe  I  use  is  »milar  to  one  made  sewal  years  ago  by 
Edmund  Ix^d  and  Co.  1 78,  Strand ;  and  does  not  diner  essentially 
fpom  any  of  those  described  in  Count  Rumford's  18th  essay,  and  in 
the  Repertory  of  Arts  for  April  and  May,  1813. 

Penivtao  bark  pounded  and  sifted  through  a  wire  sieve  is  placed 
in  the  atrarner  of  this  apparatus,  and  boiling  water  is  poured  upoo 
it  in  successive  portions.  When  about  a  quart  of  water  has  been 
thus  passed  through  an  ounce  of  cinchona,  it  forms  a  beautiful, 
clear  solntioo  of  all  that  water  can  extract,  and  atrongly  exhibhiDg 
the  sensible  properties  of  dnchona. 

Dr.  Duncan,  jun.  has  long  ago  suggested  that  the  predpitate 
which  decoction  of  bark  deposits  on  cooling  may  jH^ve  an  useful 
and  compendious  medicine.  This  suggestion  aeeis*  well  founded, 
and  deserves  the  trial,  lliose  iuclined  to  examine  this  matter  mav 
obtain  a  very  abundant  supply  on  cooling  the  strong  infusion  which 
first  runs  olf. 

A  little  reflection  on  the  chemical  prt^rties  of  cinchona,  and  a 
comparison  of  the  infusion  and  decoction  as  usually  prepared  with 
the  infusion  just  described  will  convince  your  reader!  that  the  last 
preparation  must  afford  an  useful  and  efficient  medicine.  The  saving 
effected  in  this  way  wilt  be  a  small  matter  of  consideration  with 
medical  practitioners  as  far  as  their  interest  only  is  concerned ;  hut 
la  dispensaries,  infirmaries,  and  the  public  service,  no  item  of  ex- 
pense is  unimportant :  and  since  on  some  occasions  a  scanty  supply 
of  cinchona  has  been  felt  as  a  natioaal  calamity,  it  becomes  a  duty 
to  prevent  a  wasteful  consumption  of  ibb  valuable  remedy.  On 
this  account  I  mention  that  in  the  Lancaster  Public  Dispensary  this 
2  F  2 
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method  is  found  to  aflbrd  a  better  preparation  than  was  formeily 
obtained  from  twice  the  quantity  of  ciachooa. 

The  stratum  of  bark  should  be  of  such  a  thickness  that  the  water 
may  neither  pass  through  too  slowly  nor  too  rapidly.  I  have  found 
a  s^'wr  of  ttyot  QidMs,  three  inchcfi,  or  lour  inches  diameter,  noit 
suitable  for-i-oz.,  1  9Zv  or  2  oz.  of  ciochoDa. 

I  remain,  Sir,  your  obedient  servant, 

LnKoittr,  April  15,  1817.  C.  J<ffiMS(H«. 


Articlk  VII. 

jihtract  of  a  Memoir  entitled  ExomtTiatioa  of  some  Mineral 
finmd  in  the  Neighboarheod  of  Fahlun,  and  of  their  Situation. 
By  J.  O.  Gabn,  J.  Berzelius,  C  Walhnan,  and  H.  P.  Eggertz. 
bisected  in  the  fiilh  Vtdume  of  the  Afkandlinger  i  Fyaik,  K«ni 
oeb  Mneratop.* 

Thb  neighbourhood  of  Fahlun  being  remarkable  for  the  great 
wlety  of  UQConunon  minerals  which  have  been  found  ia  it,  Messrs. 
Gabn,  Seoeliui,  Wallman,  and  E^ertz,  undertook  to  egmmine 
them,  both  in  a  mineralopral  and  geo^tostic  point  of  Tiew ;  and 
in  the  escursions  which  they  made  last  eununei  for  that  purpose 
thMr  atteiitioD  was  fixed  chiefly  on  the  excnatiooB  at  Finbo^ 

While  an^yzing  the  deuto-fluate  of  cerium,  and  the  double 
floate  of  cerium  and  yttria,  Beizelius  found  in  thevi  a  new^  earth, 
which  he  had  estraoted  the  preceding  year  from  the  gadiriinite  <d 
Korarvet«  but  in  too  small  quantity  to  be  able  at  that  time  to  deter- 
mine its  properties  with  the  requisite  ptecieion.  1  shall  eztractfroiD 
the  memcnr  in  question  every  thing  that  eonctrw  the  new  earth. 

ilixerals  in  which  the  new  Earth  isjmmd. 
The  neutral  deuto-Jluale  of  cerium  of  Finho  is  of  a  deeper  rej 
than  that  of  Broddbo.  It  is  sometimes  found  crystallised  in  six- 
aided  prisms,  the  length  of  which  exceeds  the  breadth,  sometitnea 
in  plates  more  or  less  thin,  and  sometimes  in  irregular  amorphous 
masses.  It  is  imbedded  in  a  rock  composed  of  albite,  quartz,  and 
mic4,  and  is  accompanied  by  emeralds  and  yttro-tantalite ;  but  it 
occurs  so  sparingly  that  all  the  specimens  which  we  found  were 
hardly  sufficient  for  a  single  analysis.  I  satisfied  myself,  therefore, 
with  wcertaioing  by  small  experiments  that  it  is  a  neutral  Suate  of 
cerium  ;  and  by  means  of  the  blow-pipe  I  have  satisfied' myself  that 

*  TbJi  Tolnme  bai  not  yet  bwo  published.  Eor  tbe  prweot  qbitract  I  am  ior 
debted  Id  (he  CbevHlier  d'OhESau,  nho  kindly  franilBted  it  f/oqi  (he  Sfrediib 
orlgina),  of  vhich  be  was  (louesscd  of  a  copy,— T. 
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iti  deepet  <xAoat  Is  owing  to  the  ^eseacC  of  A  gr&Att  j^roportioh  6( 
maoganese. 

The  rarest  rariety  is  that  w4iich  is  anuH^ous,  atnt  presents  lib 
tnsrks  of  crfStallizatioD.  Some  of  Hie  experiments  rtiade  upon  It 
deserve  to  be  stated  here,  though  they  ebnnot  be  considered  as  ex- 
hibiting a&  exact  analj^sis. 

A.  Forty-eif^t  parti  of  it  being  teduced  to  ita  impalpable  powde)-, 
and  calcined  in  a  red  heat,  were  submitted  to  the  action  of  concen- 
trated sulphuric  acid,  which  occasioned  the  separation  of  the  fluoric 
aeid  gas,  and  converted  the  mass  Into  a  semiliquid  substance  of  ia 
fine  aeip  brown  colour.  After  two  hours'  digestion  it  Was  broilght 
in  ctmtact  with  a  Itttle  water,  which  Oc^ioned  ft  slight  muddinesd. 
The  yellow  liquid  was  decanted  off,  add  mixed  with  hot  water, 
which  occasioned  stilt  greater  opacity.  The  precipitate,  being  col- 
lected on  the  same  filter  as  the  undissolved  portion,  and  being 
washed  aud  heated  to  redness,  weighed  9*6  parts. 

B.  The  liquid  was  mixed  with  sulphate  of  potash  till  the  Whole 
of  the  cerium  separated.  When  properly  washed  and  dried,  thb 
oxide  of  cerium  obtained  weighed  26'3  parts. 

C.  The  solution  was  then  treated  With  fttaittHsOid.  The  te^ulting 
precipitate  Weighed,  after  calcinatioti,  1*525  jrarts ;  atid  I  found  by 
«n  examination  which  I  coticeire  it  to  be  unnecessary  to  state  sepa- 
rately, a  mixture  of  ytttia,  dlumina,  oxide  Of  mangaiiese,  and 
silica. 

D.  The  9^  {ffiits  thftt  had  not  beeit  dissolved  b^  Sulphuric  acid 
Vnn  digested  at  the  temperature  of  boiling  water  iti  Uilrlatie  acid, 
Wtiich  ^ssbWed  them  With  the  Exception  of 'Z'S  pat=ls,  Which  Were 
rillca  mixed  with  a  trace  of  proto-fluate  of  ceriutri. 

E.  The  muriatic  solution  was  mixed  with  caustic  ammonia.  The 
predpitate,  being  thrown  upon  a  filter,  was  well  washed,  and  dis- 
aolved  while  still  moist  in  nitric  acjd ;  atld  this  solution  was  left  to 
evaporate  spontaneously  in  a  warm  place.  It  produced  a  gummy 
mass,  deliquescing  in  the  air.  Which,  being  disserved  in  a  greater 
quantity  of  water,  ftnd  boiled,  let  fall  a  White  gelatinous  pretipitate, 
which  was  collected  on  the  filter.  It  Weighed  three  patts.  Caustic 
ammonia,  being  mixed  with  the  remaining  soluttdn,  precipitated 
oxideof  cerium,  which  still  contained  a  portion  of  the  earth  predt 
pitated  by  boiling.  I  shall  describe  below  the  ekpei'iments  thadc  Hit 
this  earth. 

The  analysis;  then,  had  assigned  oxide  of  cerium  as  the  principal 
substance,  and  had  given  the  total  quantity  of  S^'4  t^  solid  matter. 
The  loss,  amounting  to  10'6,  greatly  exceeds  the  quaiitity  of  fluoric 
acid  which  was  requisite  to  saturate  the  different  bases.  This  excess 
of  loss  is  no  doubt  owing  to  the  fluoric  acid  having  carried  off  with 
it  a  portion  of  silica,  which  in  all  probability  was  only  mechanically  . 
fnixed,  as  it  is  in  the  minerals  which  1  shall  mention  immediately. 

Double  Fluate  (^Cerium  and  Yttria. — There  is  an  earthy  mineral 
found  at  Finbo  which  is  much  more  common  tlian  the  neutral 
fluatei  and  subfluates  of  cerium;  but  its  size  seldom  exceeds  that  of 
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a  pea.  Its  most  usual  colour  U  jule  red,  uinilar  to  tliat  of  a  mixture 
of  CBrmine  and  white  lead ;  but  it  is  sometimes  white,  or  deep  red, 
or  nearly  yellow.  It  is  so  soft  that  it  may  be  easily  scratched  by  the. 
naU,  and  it  may  be  easily  detached  from  its  matrix  by  the  fingers. 
It  then  leaves  a  rough  inegular  cavity. 

This  mineral  occurs  likewise  in  irregular  amorphoiu  masses  of  a 
reddish-brown  colour,  sometimes  separate,  sometimes  surrouodrng 
gadolinite,  or  mixed  with  it  so  as  to  appear  a  part  of  it.  It  never 
shows  any  tendency  to  assume  a  regular  figure^  or  a  ciyatalJine 
texture. 

I  have  made  several  analyses  of  this  miaeral,  which  have  all  gives 
different  results ;  which  shows  that  the  relative  quantities  of  its  con- 
stituent parts  are  very  variable. 

While  analyzing  a  specimea  of  this  mineral,  which  did  not  di&r 
in  its  external  appearance  from  other  spedmene,  I  ftMind  a  new 
quantity  of  the  same  earth  which  had  been  extracted  from  the 
amorphous  neutral  deuto-fiuate  of  cerium.  I  shall  state  briefly  this 
experiment. 

Twenty-two  parts  of  the  pulverized  mineral  were  treated  with 
sulphuric  acid,  which  decomposed  it,  with  the  exception  of  3-5 
parts.  The  solution  was  mixed  with  sulphate  of  potash,  to  separate 
the  oxide  of  cerium.  It  weighed  two  parts.  I  then  added  caustic 
ammonia.  Tlie  precintate  which  fell,  being  heated  to  redness, 
weighed  16-5  parts.  I  poured  muriatic  acid  on  it,  which  readily 
dis^ved  a  pottioQ  <tf  it.  The  residue  «ras  only  dissolved  by  means 
of  a  long  dwestioD.  The  liquid  was  evaporated  to  dryness  by  means 
of  a  gentle  neat,  in  order  to  drive  off  the  excess  of  add.  I  then 
pouted  water  over  it,  which  dissolved  the  muriate  of  yttria.  The 
reudue  was  dlMolved  in  muriatic  acid,  and  the  liquid  was  saturated 
by  caustic  ammoQia  as  accurately  as  possible.  I  then  added  water, 
and  caused  it  to  boii.  A  white  gelatinous  predpitate  fell,  which  was 
collected  on  the  filter.  The  liquor  that  passed  through  the  filter  was 
Agun  saturated  by  caustic  ammonia,  and  heated  to  ebullititm,  which 
occasioned  the  precipitation  of  a  new  portion  of  the'  same  earth. 
When  washed  and  slightly  dried,  it  weighed  seven  parts.  In  the  3'5 
parts  of  yttria  separated  from  the  15-5  parts  I  found,  by  means  of 
caustic  potash,  a  small  quantity  of  alumina  j  the  weight  of  which, 
however,  I  did  not  exactly  determine. 

Parliatlar  Examination  of  the  new  Earth. 
While  I  was  examining  the  composition  of  gadolinite  during  the 
summer  of  1815, 1  obtained  in  one  of  my  analyses  a  peculiar  sub- 
stance, amounting  to  30  per  cent,  of  Ibft-  wdght  of  W  mineral, 
and  which  possessed  propmies  different  from  the  other  earths.  It 
'  was  absolutely  similar  to  the  substance  just  found  at  Finbo.  It  vas 
separated  from  gadolinite  in  the  following  manner : — The  mioeral 
having  been  dissolved  in  nitro-muriatic  acid,  the  filtered  solution 
was  saturated  by  caustic  ammonia,  and  precipitated  by  sucdoate  of 
ammonia,  havmg  a  slight  excess  of  acid.  The  liquor  being  filtered. 
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I  miied  it  widi  sulpliate  of  potarii,  which  occarioncd  ft  pMcipiiate. 
Before  separating  the  yttrla,  I  wished  to  prevent  the  ozioe  of  mao- 
ganne  from  being  depo&ited  along  with  it.  For  this  purpose  I  fil- 
tered into  tbe  liquid  a  boiling  solutioa  of  muriate  of  ammoaia,  ia 
order  to  form  a  double  salt  compoaed  of  muriate  of  ammonia  aod 
proto-muriate  of  miuiganese,  which  would  prevent  this  last  oxide 
£rom'  being  precipitated  by  the  ammonia.  The  consequence  was  a 
bullcy  white  dcpoaite.  I  continued  to  pout  in  the  salt  till  all  predpi- 
tation  was  at  an  end.  The  precipitate  was  thrown  upon  a  filter. 
Washed,  and  dried.  Perceiving  that  it  was  a  substance  difierent 
iirom  any  which  1  expected  to  find  in  gadolinite,  I  wished  to  prepare 
a^reater  quantity  of  it.  But  though  1  endeavoured  with  the  greatest 
care  to  ascertain  all  the  external  differences  which  tlie  spedmens  of 
gadoltoJte  from  Korairet  exhibited,  and  examined  each  of  them 
B^wrately,  I  could  not  obtun  the  smallest  trace  of  the  substance^ 
tJMHigh  1  had  titllen  upon  pretty  correct  methods  of  separating  it 
£tom  yttria  and  oxide  of  eenum*  even  when  it  existed  only  in  small 
proportioos,  I  tberelore  deferred  to  a  future  opportunity  further 
researches  on  this  substance,  without  even  mentioning  it  in  the 
analysis  of  that  variety  of  gadolinite,  because  I  still  considered  its 
existence  as  problematic.  Having  found  it  again  at  Finbo,  I  en- 
deavoured to  detecmine  its  properties  more  exactly;  but  as  it  happens 
here  also  that  the  same  mineral  does  not  always  contain  it,  or  that 
minemls  which  contain  it  are  absolutely  similar  to  those  which  do 
not  conbtin  it,  I  could  not  be  sure  at  present  of  obtaining  a  ofv 
portion  oi  it,  without  destroying  a  great  part  of  the  specimens  of  ft 
pineral  which  is  very  rare.   I  have  thought  it  right,  therefore,  in  the 

rient  uncertainty,  to  describe  it  such  as  I  have  found  it,  that  if  it 
discovered  hereafter  in  greater  abundance,  as  it  is  probable  it  * 
will,  my  statemenu  may  tacilitate  the  means  (^  separating  and  eia- 
aiioing  it.  I  may  state  here,  by  way  of  iqN)logy  (or  the  imperfec- 
tion of  this  notice,  that  I  have  not  had  altogether  half  a  gramme  of 
this  earth  to  make  my  experiments  with. 

To  oblaJQ  it  from  those  minerals  that  contain  protoxide  of  cerium 
aod  yttria,  we  must  first  separate  the  oxide  of  iron  by  succinate  of 
ammonia.  The  new  earth.  Indeed,  may,  when  alone,  be  p^cipi- 
tated  by  the  succinates ;  but  in  the  analytical  experiments  in  which 
I  have  obtained  it,  it  precipitated  in  so  small  a  quuttity  along  with 
iron,  that  I  could  not  separate  it  from  that  oxide.  The  deutcgcide  of 
cerium  is  then  precipitated  by  the  sulphate  of  potash)  after  which 
the  yttria  and  the  new  earth  are  precipitated  together  by  caustic 
ammonia.  Dissidve  them  in  muriatic  acid.  Evaporate  the  solation 
to  dryness,  and  pour  boiling  water  rai  the  residue,  which  will  dis- 
solve ttie  greatest  part  of  the  yttria ;  but  ^e  undissolved  residue 
still  contains  a  portion  of  it.  Dissolve  it  in  muriatic  or  nitric  acid> 
and  evaporate  it  till  it  becomes  as  exactly  neutral  aspossible,  Tbea. 
pour  water  upon  it,  and  boil  it  for  an  instant.  The  new  earth  is 
precipitated,  and  the  liquid  contaias  disengaged  acid.    By  satu- 
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ntiog  this  HqukI,  aad  boiling  it  «  sscand  dme,  we  djtaia  a  new 
precipitate  ^  the  new  eoitli. 

Tlib  etatfa,  when  separated  by  tbe  filter,  has  the  a^ipeuance  of  *  . 
gelatioous,  aeit)itrttns|went  mass.  When  washed  and  dried,  it  b»> 
comes  white,  absm^  carbcmic  acid,  aod  dissolves  with  e£fenrescencc 
in  acids,  lioagh  calciaed,  it  retains  its  white  coleur ;  and  when 
tbe  heat  to  irtaiA  it  has  been  exposed  was  00I7  modente,  it  dii- 
solvei  readily  in  muriatic  aeid ;  but  if  the  heat  has  been  -noleirt}  it 
wilt  aot  diisolre  till  it  be  digested  ia  strong  muriatic  acid.  TIue 
tohitioa  has  a  yellowidi  colour;  but  it  becomes  colourlea*  wixta 
dilated  with  water,  as  is  tbe  ease  with  ghidna,  yttria,  and  alumina. 
I<  it  be  niixed  with  yttria,  it  disserves  more  readUy  after  faaTing 
bees  exposed  to  heat.  Tbe  neutral  solutions  of  this  earth  tuve  s 
purHy  astringent  tasi«>  which  is  twither  swtet,  nor  salbie,  bov 
Utter,  DOT  BMtallic,  In  Mb  {woper^  it  difien  from  lU  other  specia 
of  earths  en:«>t  zirconia. 

When  dissdved  in  satpkuric  aod  with  ■  slight  excess  of  acid,  ant 
subjected  to  evaporation,  it  yields  transparent  crystals,  wlueh  »e 
cot  altered  by  ezpoBure  to  the  air,  and  which  Iutc  a  ftroi^  styptic 
taste. 

The  mother  water  remaining  after  the  formation  of  these  eiyttala 
retains  bat  T«y  little  1^  the  mrdi.  When  the  crystals  are  expoied 
to  the  action  of  water,  they  are  entirely  decomposed.  Tbe  sOluritHi 
becomes  muddy,  a  subsulphate  precipitates,  and  a  sMpemlphate 
tnndns  in  M^utiiHi.  When  this  edntkm  is  bmled,  it  lets  fell  n* 
predpitate.  If  tbe  crystals  of  the  sulphate  of  the  new  eardt  an 
exposed  to  the  action  of  water  in  a  state  of  rest,  the  snbsulpbate 
which  remains  undissolved  retains  the  form  <^  the  crystals ;  but 
upon  the  least  movement  they  fell  to  powder.  The  add  solatioo, 
mien  mixed  with  sulphate  of  potaMi  till  saturation,  does  aot  let  fM 
any  precipitate ',  neither  does  any  precipitate  appear  when  snipbatt 
ef  potash  is  dropped  into  the  muriate  of  this  earth.  If  the  liquid 
be  raised  to  tbe  boiling  temperature,  a  portion  of  the  earth  precipi- 
tates in  the  state  of  subsulphate,  and  a  portion  remains  in  the 
liquid,  which  may  be  precipitated  by  means  of  caustic  ammonia. 

This  earth  dissolves  very  easily  in  nitric  acid ;  but,  after  b«ng 
heated  to  rednees,  it  does  not  dissolve  in  It  except  by  long  boiling. 
The  solution  do^  not  cirstallize,  but  forms  a  mucilaginous  mass, 
which  becomes  more  liquid  by  exposure  to  the  air,  and  which,  when 
evaporated  by  a  moderate  heat,  leaves  a  white,  opake  mass,  similar 
to  enamel,  in  a  great  measure  insoluble  in  water.  When  the  neu- 
tral solution  of  this  nitrate  in  water  is  boiled,  a  great  portion  of  the 
earth  is  precipitated.  If  the  solution  contain  an  excess  of  acid,  it 
allows  a  portion  of  the  earth  to  predpitate  when  it  is  dilated  with 
water  and  boiled.  A  slight  caldnation  of  the  nitrate  leaves  the 
earth  with  its  white  colour,  so  that  we  discover  no  evidence  of  « 
higher  degret  of  oxidizement. 

It  dissolves  in  muriatic  add,  in  the  same  manner  aa  ia  nitric  add. 


laiy.]  TAorwo;  a  new  Barik.  4SJ 

The  aolatioo  does  not  cryitaUize.  When  evaponted  by  a  modenrte 
,  heat,  it  is  coDverted  into  a  syrupy  mass,  which  does  not  deKqoesce 
in  the  air,  but  dries,  becomes  white  like  enamel,  and  afiterirards 
dissolves  only  in  very  small  quantity  in  water,  leaving  a  subsah  ntir 
dissolved ;  so  that  by  spontaneous  evaporation  it  lets  the  portion  ot 
murmlic  acid  escape  to  wbicfa  it  owed  its  solubility.  A  solution  of 
this  muriate,  not  too  acid,  and  dilated  with  water,  when  raised  to 
tiie  boiling  tempemture,  lets  bll  the  j^at^t  portion  of  the  earth  ia 
the  form  of  a  gelatiixius  mass,  light,  and  aemitransparent.  A  solo- 
tion  of  thb  earth  in  muriatiu  or  nitric  acid,  when  evaporated  by  a 
strong  beat,  leaves  on  the  edges  irf  the  vessel  a  white,  opake  film, 
having  the  appeaianoe  of  enamel.  It  appears  very  distinctly  whea 
^e  liquid  is  made  to  pass  over  the  iniide  of  the  glass.  This  ia  a  . 
very  characteristic  maHc  of  this  earth ;  and  I  am  not  aware  that  it 
belongs  to  any  other  substance,  eiccept  to  the  solution  of  phosphate 
of  iron  in  nitiic  acid,  which  however  does  not  present  the  pheno- 
■oeDon  in  so  eminent  a  degree.  I  have  been  able  from  thb  uiyer  of 
enunel  to  determine  very  well  beforehand  whether  the  minei^ 
which  I  was  analyzing  contained  this  earth  or  not.  This  mark> 
however,  is  less  evident  when  the  earth  is  mixed  with  a  considerable 
quantity  of  yttria  and  protoxide  of  cerium. 

This  earth  combines  with  avidity  with  carbonic  acid.  The  pre- 
cipitates produced  by  cuistic  ammonia,  (»  by  boiling  the  neutral 
solutions  of  the  earth  in  acids,  abs(»b  carbonic  acid  from  the  air  la 
drying.  Hie  alkaline  carbonates  precipitate  the  earth  combined 
with  the  whole  of  tbeir  carbonic  acid. 


The  oxalate  of  atiunom'a  throws  down  a  whiter  vohiminona 
precipitate,  insoluUe  in  water  as  well  as  in  caustic  alkalies. 

The  tartrate  of  ammumia  produces  a  white  precipitate,  which  re- 
dtssolves  at  first,  and  does  not  beoome  permanent  till  a  sufScieat 
quantity  of  the  salt  has  been  added.  'T\as  precipitate  is  redissolved 
by  caustic  ammonia.  Boiling  drives  oCT  (be  ammonia;  but  the  earth 
is  not  deposited  till  the  liquid  has  been  concentrated  to  a  certain 
degree  by  evaporation.  It  then  precipitates  under  the  form  of  a 
gelatinous  mass,  almost  transparent. 

The  citrate  of  ammonia  does  not  occasion  any  precipitate,  not 
even  when  caustic  ammonia  is  added  to  it ;  but  if  the  liquid  be 
boiled,  the  earth  precipitates  in  proportion  as  the  ammonia  evapo- 
rates. This  precipitate  is  analogous  to  those  that  are  produced  by 
boiling  in  the  other  neutral  solutions  of  this  earth. 

The  bmxoate  of  ajmntmia  produces  a  white,  bulky  preci^tate. 

The  succinate  of  ammonia  occasions  a  precipitate,  which  is  im- 
mediately redissolved.  If  a  sufficient  quantity  be  added  to  prevent 
the  precipitate  from  redissolving,  and  tf  we  attempt  to  redissolve  it 
by  pouring  in  water,  it  is  decomposed,  and  remains  in  a  great  me«- 
Eure  undissolved,  under  the  form  of  a  sah  with  excess  of  base,  while 
the  liquid  contains  the  greatest  part  of  the  acid  united  to  a  small 
portion  of  the  earth. 

Tbe  ferrugitiaus  prussiate  of  potash  poured  into  a  solution  of  this 
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earth,  throws  down  a  white  precifHtate,  which  is  completely  re- 

tUstolved  by  muriatic  acid. 

Caustic  potuh  and  ammonia  have  no  actioD  od  thb  esrlb  newly 
precipitated,  not  even  at  a  boiling  temperature. 

The  solution  of  carbotwte  of  potash  or  carbonate,  of  ammonia 
diatolfcs  a  uaall  quantity  of  it,  nnich  precipitata  again  when  the 
liquid  is  supersaturated  with  an  acid,  and  then  neutralized  by 
caustic  ammonia ;  but  this  earth  is  much  less  soluble  in  the  alkaline 
carbonates  than  any  of  the  earths  fiarmerly  known  that  dissolve  in 
them. 

A  portion  of  this  earth  weighing  12  parti  was  exposed  in  a  char- 
coal crucible  to  the  heat  employed  to  reduce  tantalum,  and  the  fire 
was  kept  up  for  an  hour.  When  withdrawn,  it  did  not  appear  to 
have  undergone  any  other  altentioD  than  to  have  contracted  in  ita 
dimensions,  and  to  have  acquired  a  slight  transparency,  having  pro- 
bably been  near  the  fusing  point.  It  exhibited  do  appearance  of 
reduction,  and  was  disaolveo  by  boiling  in  muriatic  acid.  As  it  is 
at  present  generally  known  ttmt  the  salifiable  bases  are  metallic 
oxides,  it  may  appear  indiferent  whether  we  say  earth  or  metallic 
oxide.  But  these  substances  b^ng  divided  into  alkalies,  earths,  and 
metallic  oxides,  the  proper  method  seems  to  be  to  attach  every  nen 
link  of  the  chain  of  oxides  to  those  with  which  it  has  the  greatest 
anal<^.  And  since  the  earths  are  distinguished  chiefly  by  being 
colourless,  and  by  being  irreducible  when  heated  with  charcoal 
without  the  assistance  of  a  foreign  metal,  1  consider  the  substance 
which  has  beeq  just  described  as  belon^ng  particularly  to  the  class 
of  earths. 

Although  the  experiments  of  which  I  have  just  given  an  account 
cannot  certainly  be  considered  as  more  than  preparatory  to  a  more 
<»mplete  examination  of  this  earth,  when  a  greater  quantity  of  it  is 
found,  I  have  thought  that  it  would  be  convenient  to  give  it  a  name, 
that  it  might  be  pointed  out  mfve  easily.  A  parr  of  these  experi- 
ments having  been  made  in  the  laboratory  of  Mi.  Gahn,  at  Fahlnn, 
we  were  accustomed  to  speak  c^  it  to  each  other  under  the  amKlla- 
lion  thorina,  from  Tbor,  an  ancient  Scandinavian  deity.  It  may, 
therefore,  not  be  unsuitable  to  distinguish  it  prorisiooally  liy  thiis 
denomination. 

Tbofina  does  not  fuse  before  the  blowpipe.  With  borax  it  melts 
into  a  transparent  glass,  which,  when  exposed  to  the  exterior  flame, 
becomes  opake  and  milky.  With  phosphate  of  soda  it  fuses  into  a 
iran^Mrent  pearl,  it  is  infusible  with  soda.  When  soaked  with  a 
solution  of  cobalt,  it  becomes  greyish-brown. 

Thoriua  differs  from  the  other  earths  by  the  Adkming  properties : 

From  abaninOf  by  its  ioaolubility  in  hydrate  of  potash ;  from 
glucina,  by  the  same  property ;  from  yllria,  by  its  purely  astringent 
taste  without  any  sweetness,  and  by  the  property  which  its  solutions 
possess  of  being  precipitated  by  boiling  wheo  they  do  not  contuD 
too  great  an  excess  of  acid.  It  differs  from  zirconia  by  the  following 
properties :  1.  After  being  heated  to  redness,  it  is  still  capable  of 
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bdUig  dinolvcd  in  icidi.  2.  Sulphate  of  potash  does  not  precipitate 
k  fma  its  solutiou,  while  it  precipitates  zirconia  from  tolutioDs 
coataiDingerenacoiuidenbleexcess  of  acid.  3.  It  is  precipitated 
by  oxalate  of  ammMiia,  which  is  not  the  case  with  zirconia.  4.  Sul- 
phate (tf  thfflina  crystallizes  readily,  while  sulphate  of  nrconia,  sup- 
pomag  it  free  from  alkali,  foftns,  when  dried,  a  gelatinous,  tians- 
parent  mass,  without  aoy  trace  of  crystallizatioo. 

As  thorina  has  a  greater  analogy  with  zirconia  than  with  any  other 
body,  and  as  the  two  earths  occur  together  at  Fiabo,  it  may  be 
useful  perhaps  to  exhibit  here  a  parallel  between  their  properties : — 

Tborjns.  Zircnnlk, 

Taste  of  the  neutral  solutions        The  same, 
purely  astringent. 

Ciystallizes  easily  with  sul-  Does  not  crystallize,  but  be- 
phuric  acid.  The  crystals  are  comes  mucilaginous ;  and  when 
decomptsed  by  water.  long  exposed  to  a  moderate  heat 

beccHnes  white,  opake,  saline. 
Deliquesces  in  the  air ;  but  be- 
comes   muddy  when   water    is 
poured  into  it,  unless  the  solu- 
tion be  very  acid,    Tlie   dried 
salt  can  bear  a  moderate  heat, 
without  being  more  than  par- 
tiaHy  decomposed. 
The  muriatic  solution  gives  a        Ine  muriatic  solution  is  preci- 
precipitate  when   boiled.    This    pitated  by  boiling.     The  preci- 
precipitate  is  bulky,  semitrans-     pitate  is  a  heavy,  white,  opake 


Muriate  of   zirconia 
crystallizes  by  evaporation. 
The  same. 


parent,  and  gelatinous.  Muriate 
•f  thorina  does  not  crystallize. 

The  nitric  solution,  when 
buled,  lets  &11  a  gelatinous 
earth. 

Alkaline  succinales,  benxoales, 
and  tartraies,  occasion  a  preci- 
ptate  in  the  solution  of  thorina. 
The  precipitate  by  an  alkaline 
tartrate  is  dissolved  by  hydrate  of 
potash. 

The  ciiraies  occasion  no  pre- 
cipitate; but  a  precipitate  ap- 
pears when  the  liquid  is  boiled. 

Oxalate  of  ammonia  precipi- 
tates thorina  from  its  solution  in 
sulphuric  add. 

Sulphate  or  muriate  of  tho-        — 
lina  dissolved .  in    water,    and    water,  and  mixed  to  saturation 
nixed  to  saturation  with  sul-    with  sulphate  of  potash,  is  en- 


The  citrates  occasion  no  pre- 
cipitate, nor  does  one  appear 
when  the  liquid  is  boiled. 

Oxalate  of  ammonia  throws 
down  nu  precipitate  from  sul- 
phate of  zirconid. 

A  salt  of  zirconia  dissolved  in 
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jAite  of  potash,  lets  &li  no  pre-    tirelf  piCclpitMed.     If  ^b  b 
cipilate.  done  in  the  cold,  the  prectpittot 

n  entirelj  soluble  in  Trliter. 
The  same. 

llie  aame,  but  in  much  ^reatct' 
quantity. 

When  heated  to  redness,  be- 
comes inloluble. 


Insoluble  in  hydrate  of  potash. 
Soluble  in  alkaline  carbonates. 


Becomes  by  c&lcination  diffi- 
cult of  solution. 


These  two  earths  exhibit  the  same  properties  before  the  blow-mpe.* 

I  have  reason  to  presume  that  the  toorina  found  in  the  mineral 

from  Korarvet,  whidi  I  analyzed,  vn&  in  the  state  of  a  silicate, 

similar  to  gedolinite ;  but  that  the  portion  found  at  Finbo  was  in  i 

state  of  combiaation  with  fluoric  acid. 


AancLE  VIII. 

Magnetical  and  Meteomlogkal  Oliservations. 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Stanmore. 

Lititade  SI"  37'  48"  NorUi.    Longitude  wfsl  in  time  1'  SOT". 

Magnelical   Ohervaiioas,    1817-  —  Variation   West. 
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*  I  k«Te  read  lonewbrr*  Mat  lircoaia  glTC»  a  blue  colour  with  coUK,  add 
boped  tbal  this  would  rnrniih  a  read;  metbod  of  diitioguishlng  the  two  eftftbi :  bat 
(be  blue  calour  don  not  appear  ciccpt  when  tbe  zlrconia  conUins  ao  alkalN  WbM> 
pure  zirconia  is  obtained  by  cipellinii  the  acid  from  sulphate  of  lirconla  1^  beat, 
iidoes  not  cDteriBtofailoDDor  become  blue  with  cobalt,  but  greyiab-bcow*. 
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April  16.  The  Deedle  at  intervals  was  attracted  to  the  eastward  or 
nulled  to  the  westward^  and  remaimng  there  stationary  for  a 
muate  or  two,  retaroed  to  Its  former  place :  the  wind  was  unsteady 
from  the  NW,  accompanied  with  showers. — 2G.  Tlie  needle  was 
similarly  afteeted,  and  the  wind  was  in  the  same  point :  the  subse- 
quent day  apparently  thunder  showera  were  seen  in  different  parts ; 
but  no  thunder  was  heard,  ndther  did  any  rain  fall  at  Bushey  Heath: 
the  wind  was  unsteady  from  the  NE,  and  during  the  night  of  the 
26th  it  blew  hard. — April  30,  in  the  evening,  the  variation  was 
24'  44'  15",  it  decrcMQd  to  24°  16'  45",  and  again  increased  to 
24°  47'  50°  :  for  this  unusual  variation  there  appears  no  cause  i 
several  blaelc  dense  clouds  were  visible,  and  the  weathar  squaHy, 
ivitfa  lowers ;  and  during  the  day  there  were  several  violent  bau- 
Btomis. 
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Article  IX. 

ThUosophkal  Transadum  of  the  Royal  Sodety  of  London  for 
theYear  1816. 

This  volume  coDtaioa  the  following  papers : — 

1..0b  the  Fhre-Damp  of  Coal-Mines,  and  on  Mei/wds  of  I'lgkt- 
tne  the  Mines  so  as  toprevent  Exptonon.  By  Sir  H.  Dawy,  LL.D. 
F.R.S.  V.P.R.I. 

The  author  coDfinned  the  cxperiroeDts  of  preceding  chemists, 
who  bad  considered  fire-damp  as  carbureted  hydrogen.  He  found 
it  the  leaat  combustible  of  the  gases, 

2.  An  Account  of  an  Invention  for  giving  Light  in  explosive 
JUixtares  of  Firc'Damp  in  CoaUMines  by  consuming  the  Fire- 
Dan^.    By  Sir  H.  Davy. 

This  consists  of  the  well-known  bmp  covered  with  a  wire  ueve, 
a  very  ineeoions  inventioo,  which  has  contributed  so  much  to  ex- 
tend our  id^as  respecting  the  combustim  of  gases,  and  the  explo- 
sion of  gaseous  mixtures. 

S.  On  the  Developement  of  Exponeniitd  Fmclions,  together  with 
several  new  Theorems  relating  to  Finite  Differences.  By  John  Fre- 
derick W.  Herschel,  Esq.  F.R.S. 

As  it  would  be  impossible  to  give  an  intelligible  ^iridgmeirt  of 
this  important  paper,  I  must  refer  those  who  are  desirous  at  under- 
staDdiog  it  to  the  volume  of  the  TratuactioDs  itself. 

4.  On  new  Properties  of  Heat,  as  exhibited  in  its  Propagation 
along^Plates  of  Glass.  By  Da?id  Biewiter,  LLJ>.  .F.R.S. Lond. 
andEdin. 

Wlieii  t  plate  of  glass  is  laid  with  its  ed^  upcm  a  bar  of  red-hot 
iron  placed  bwizontally,  and  a  ray  of  light  pcwized  in  a  plane  in- 
dined  45*'  to  the  horizon  is  transmitted  through  it,  the  light  will 
be  polarised  in  various  degrees  in  different  parts  of  the  glass.  The 
glass  in  ftct  acquires  a  crystalline  structure,  which  changes  its  cht- 
lacter  with  the  temperature,  and  which  vanishes  when  the  beat  is 
uniformly  diffused  over  the  plate.  The  edge  of  the  glass  lying  on 
the  hot  iron  and  the  opposite  edge  acquire  the  mne  structure  as 
that  class  of  doubly  refracting  crystals  (quartz,  selraite,  &c.)  in 
which  the  extraordinary  ray  is  attracted  to  tne  axis,  while  the  centre 
of  the  plate  has  the  same  structure  as  the  other  class  of  donbly  re- 
fracting crystals  (calcareous  spar,  beryl,  &c.)  in  which  the  extrsiM^ 
dioary  ray  is  repelled  from  the  axis.  Between  the  centre  and  each 
of  the  ei^es  there  is  an  intermediate  ^>ace,  which  has  a  structuie 
nmilar  to  that  of  common  salt,  floor  spar,  &c.  bodies  destitute  of 
double  refraction.  These  phencHnena,  and  many  others  depending 
on  them,  which  are  described  in  this  curious  paper,  are  of  the  moat 
fugitive  nature.  But  Dr.  Brewster  has  discovered  a  method  of  ren- 
dering them  permaneat,  and  consequently  of  sul^eotiog  the  ^tc- 
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nomena  to  messurement.  When  a  plate  of  glaas  is  heated  red-hot, 
and  cooled  \a  the  open  air,  or  when  one  of  its  edges  is  placed  upoa 
a  bar  of  add  iron,  the  same  appraraocos  are  developed  during  the 
cocding  of  the  gkn  as  were  exhibited  in  the  preceding  case  during 
its  heating ;  and  when  the  glass  is  cold,  the  structure  producing  the 
JHngea  remains  permanent. 

.  Dr.  Brewster  has  shown  that  these  changes  on  the  structure  of 
glass  are  independent  of  changes  in  its  temperature,  and  that  they 
areanak^oos  to  the  pheooaiena  of  electricity  and  magnetism.  The 
tact  of  the  crystalline  structure  given  to  glass  by  suddenly  cooling 
it  had  been  discorered  by  Dr.  Seebeck,  and  published  in  Schweig- 
ge^s  Joamal,  voL  xii.  p.  I.  I  may  take  this  opportunity  of  ia- 
forming  Dr.  Brewster  that  my  ca^  of  this  journal  is  not  the  only 
copy  of  it  in  Great  Britain.  There  is  a  copy  of  it  in  the  Collie 
library  of  Edinburgh ;  and  I  know  from  some  circumstances  that 
the  number  in  question  was  in  the  Edinburgh  Library  ^me  months 
before  Dr.  Brewster's  paper  was  read  to  the  Royal  Society. 

5.  Farther  Expervaails  on  the  Combustion  ofeTpios'we  Mixtures 
confined  by  tVire-Gauxe^  with  some  Observations  on  Flame.  By  Sic 
H.  Davy. 

This  paper  contains  a  number  of  experiments  determining  the 
proper  size  of  the  meshes  of  the  wire-gauze  proper  for  the  safe 
lamp.  It  contains,  likewise,  the  fir^t  attempt  to  account  for  the 
fact  that  wire-gauze  prevents  explosions  from  taking  place  when  a 
lamp  is  burned  in  an  exploding  mixture.  Sir  H.  ascribes  it  entirely 
to  the  cooling  power  of  the  wire-gauze.  From  subsequent  facts 
which  the  author  has  since  ascertained,  there  is  reason  to  believe 
that  this  explanarion,  though  at  £i9t  sight  rather  paradoxical,  is  the 
true  one. 

6.  Some  Observations  and  Experiments  made  on  the  Torpedo  of 
the  Cape  of  Good  Hope  in  the  Year  1812.  By  John  T.  Todd,  late 
Surgeon  c^  his  Majesty's  Ship  Lion. 

■  When  the  Lion  was  at  the  Cape  of  Good  Hope,  torpedos  were 
frequently  caught  by  the  seine,  which  put  it  in  the  power  of  Mr. 
Todd  to  make  some  observations  on  them.  They  were  always  small, 
never  exceeding  eight  inches  in  length.  The  electrical  organs  were 
cylindrical,  and  were  supplied  with  more  nerves  than  any  other  part 
of  the  body.  The  shocks  were  perfectly  voluntary  on  the  part  of  the 
animal.  Those  animals  that  gave  numerous  shocks  were  soon  ex- 
hausted, and  died ;  while  those  that  refused  to  give  shocks  continued 
to  live  much  longer.  .  When  the  nerves  of  the  electric  organs  were 
cut,  the  animal  lost  the  power  of  giving  shocks,  but  the  length  of 
its  life  was  not  diminished. 

7*  Direct  and  expeditious  Methods  of  calcidaling  the  eccentric 
from  the  mean  Anomaly  of  a  Planet.  By  the  Rev.  Abram  Robert- 
ton,  D.D.  F.R..S.  Saviuan  Professor  of  Astronomy  In  the  University 
of  Oxford,  and  RadcliRian  Observer. 

.  8.  Demonstration  qfl/ie  late  Dr.  Maskelyne's  Formulce  for  jmd- 
ifi^the  Longitude  and  Latitude^  a  celestial  Object  from  its  right 
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jhcendmmd  Detlmalum,tke  Olligaih/  of  ths  Ed^tie  iting  givtm 
tn  both  Cases.    Bj  the  Rev.  Abnm  RobertBon,  D.D. 

9.  Some  Acanmt  of  the  Feet  of  those  Jmmala  whose  pngrttmm 
Motion  cm  b*  earned  on  in  Opposition  to  OrMniif.  BjSirETOHd 
Home,  Bart.  V.P.R.S. 

The  common  house  fly,  it  is  well  koswn,  cw  wdk  with  faci^ty 
Bp  the  peipendcular  aurfiice  of  panes  of  windaw  gloa,  and  cren 
upon  ihe  ceiling  of  the  room,  thus  su^)wtiiq>  itself  cootniy  to 
gravity.  But  the  foot  of  this  animri  i>  m>  odrII,  that  iti  mutaeuai 
structure  cannot  be  ascertained.  Bat  the  lacerta  «cIk>,  a  native  of 
Java,  possesses  a  similar  power.  It  is  an  aninal  of  coosidcnble 
size,  weighing  Jiove  5  oz.  The  author  obtained  a  spechnen  of  this 
animal  from  Sir  Jowf^  Baokes,  and  was  enabled  in  conseqnenor  to 
ascertain  the  stracture  of  its  foot.  Each  foot  has  five  toes,  wtudi 
termmate  each  in  a  crooked  claw.  Round  the  toe  there  are  a  set  of 
transverse  openings  or  pockets  with  serrated  edges.  When  theae 
serrated  edges  attach  tncmselves  to  the  wall,  the  poi^ets  are  ex- 
tended by  a  set  of  muscles  adapted  br  the  porpose.  A  vacoum  <^ 
eonree  is  formed  in  each,  llie  consequent  piessure  of  the  air  is 
sufficient  to  keep  the  foot  attached  to  the  wall,  and  to  support  tbe 
weight  of  the  animal.  The  structure  of  the  top  of  the  head  of  the 
ecbioels  remora,  or  sucking  fish,  is  similar.  By  means  <rf  it  the 
animal  keeps  itself  attached  to  the  shark,  or  to  the  bottom  of  ships. 
There  can  be  no  doubt  that  the  structure  of  the  fieet  of  flies  mast 
be  similar. 

10.  On  the  Communication  of  the  Structure  ofdoMy  rtfraetim 
Crystals  to  Glass,  Mvriate  of  Soda,  Fluor  Spar,  mid  otkir  SmS' 
stances,  by  mechanical  Compression  and  DU^ation.  By  Dn 
Brewster. 

When  the  edges  <tf  a  phite  of  glass  are  pressed  tt^Hier  by  any 
kind  of  force,  it  exhitats  distinct  neutral  ana  depolariung  asest  tib 
all  doubly  refracting  crystals,  and  separates  polarized  light  into  its 
complementary  colours.  The  neutral  axes  are  parallel  and  perpen- 
dicular to  the  direction  in  which  the  force  ia  wplied,  and  the  dqxv 
larizing  axes  are  inclined  to  these  at  angles  of  45°.  When  a  (date 
of  glass  is  bent  by  the  hand,  one  side  of  it  is  compressed,  and  the 
other  dilated.  The  compressed  side  has  a  stractare  the  same  aa  that 
of  calcareous  spar,  beryl,  &c.  while  the  dilated  side  has  a  stmcture 
similar  to  that  of  quartz,  sulphate  of  lime,  &c. 

Coomion  sal^  fiuor  spar,  and  other  skoilar  bodies,  nequice'  the 
same  structure  by  compression  and  dilatation.  Bat  comprenion  and 
dilatation  produce  no  change  in  the  structure  of  those  bodies  thai 
already  po^ess  the  property  of  refracting  doubly. 

Compression- and  dilatation  produce  the  same  efl«ctB  opoa  animal 
jelly  as  upon  glass. 

11.  An  Essay  towards  the  Calculus  of  Functions.  FartU.  By 
C^iarles  fiabbage,  E^. 

12.  Experiments  emd  ObservatioTu  to  prove  that  the  beneficial 
Effects  of  many  Medicines  are  prodoced  through  the  Mediim  rf 
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t/i^  circulating  Bbtod,  -mare  particularly  that  of  the  Colckicum 
Autunaiale  upon  Gout.    By  Sir  Evererd  Home,  Bart. 

It  is  well  known  that  mercury  produces  the  same  effects  on  the 
system,  whether  h  be  iatroduced  through  the  absorbents,  or  by  the 
stomach.  The  anthor  made  an  experiment  with  a  dog  to  ascertain 
whether  thia  was  the  case  likewise  with  the  eaa  medicmaU.  He  in- 
troduced a  cerbua  quantity  of  this  substance  into  the  circulation- of 
a  dog  through  the  Jugular  vein.  He  made  the  dog  afterwards 
swallow  a  quantity  of'^the  same  medicine.  The  e&cts  in  both  cases 
were  the  same. 

13.  Appendix  to  the  preceding  Paper.  By  Sir  Everard  Home, 
Bart.  ,      . 

In  this  appendix  he  gives  the  account  of  the  efiecls  of  the  intro- 
duction of  a  laive  quantity  of  eau  medicinale  into  the  circulation  of 
a  dog.  It  produced  all  the  symptoms  induced  by  swallowing  an 
over  dose  of  the  medicine,  and  occasioned  death, 

14.  On  the  cutting  Diamond,  By  W.  H.  Wollaston,  M.D. 
Sec.R.S. 

The  diamonds  chosen  for  cutting  are  all  crystallized.  The  sur- 
faces  fre  curved ;  and  hence  the  meeting  of  any  two  of  them  pre- 
sents a  curvilinear  edge.  If  the  diamond  be  so  placed  that  the  line 
of  the  intended  cut  is  a  tangent  to  this  edge  near  its  extremity,  and 
if  the  two  surfaces  of  the  diamond  laterally  adjacent  be  equally  in- 
clined to  the  surface  of  the  glass,  then  the  conditions  necessary  for 
effecting  the  cut  are  complied  with.  A  simple  fissure  is  effected 
which  need  not  be  more  than  ^^th  of  an  incn  in  depth.  When  a 
force  is  applied  at  one  end  of  this  fissure,  a  crack  extends  itself 
almost  certainly  in  the  direction  of  the  fissure.  Dr.  Wollaston 
found  that  other  bodies,  as  sapphyr,  ruby,  spinell,  when  ground 
into  the  same  curve  surfaces  as  the  diamond,  would  also  cut  glass  j 
but  the  edges  very  speedily  lost  the  requisite  shape. 

15.  ^n  Account  of  the  Discovery  of  a  Mass  o/^  native  Iron  in 
Brasil.     By  A.  F.  Mornay,  Esq. 

.  This  mass  was  found  in  about  10°  20*  S.  lat.,  and  about  S3'  15" 
long.  W.  from  Bahia.  It  had  been  discovered  in  I7fi4,  and  an  un- 
successful attempt  made  to  bring  it  to  Bahia.  It  is  about  seven  feet 
long,  four  feet  wide,  and  two  feet  thick ;  but  of  an  irregular  shape. 
Mr,  Mornay  calculates  its  solid  contents  at  28  cubic  feet,  and  its 
weight  about  14,000  lb.  Its  upper  sur&ce  is  glossy,  and  cbesnut- 
coloured ;  being  covered  with  a  thin  coat  of  rust,  the  under  surface 
is  scaly. 

16.  Observations  and  Experiments  on  tke  Mass  of  native  Iron 
found  in  Braxil,    By  Dr.  Wollaston. 

l^he  specimen  exhibited  a  crystalline  texture,  and  was  disposed  to 
break  in  octahedrons,  tetrahedrons,  or  the  rhomboids  formed  by 
their  junction.  It  was  magnetic  by  inducUon,  like  commcm  iron, 
It  was  composed  t^ 
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Dr.  Wolluton'i  mode  of  detecting  i^dtel  in  iioo  b  this.  He 
diisolves  a  minute  portion  of  the  metal  io  nitric  toid,  enfxnstea  the 
solutioD  to  drynees,  lets  fall  k  drop  of  amnonia  oa  the  dij  mast, 
hcati  it  gently  to  dissolve  the  oxide  of  nkkel^  drawa  the  liquid  to  a 
little  distance  from  the  oxide  of  iron,  and  then  adds  mkdc  tri{ric 
prussiate  of  potash.  The  appearance  of  a  milky  cloud  indkatea  the 
presence  of  nickel.  To  detnaiine  the  qoaoti^  of  oicfcel  he  converts 
It  into  sulphate  of  nickel :  10  gr.  of  nickel  fbnn  44  gr.  of  sulphate 
of  nickel. 

17.  On  Ice  Jinoid  m  tia  Bnilom  of  Xhtrs.  B7  T.  A.  Knight^ 
Eaq.  F.R.S. 

Mr.  Knight  observed  upon  a  mill-pood  in  the  river  IVme,  in 
Herfelbrdthire,  millions  of  little  fmen  ^nculv  fioaliag  on  the  sur- 
face of  the  water.  At  the  end  of  this  pond  the  water  fell  over  » 
low  weir,  and  entered  a  namw  dumne),  where  its  coarse  was  ob- 
Btnicled  by  p«nts  of  roeki  and  large  stoi^t.  By  theac  ntuneKNii 
eddfes  were  occatwBed>  wluch  drew  the  floating  {Nuiiclei  of  ice 
under  water,  lliese  paiticlca  strikii^  i^nst  the  stones  at  tbe 
bottom  oi  the  river,  adhered  to  them ;  and  in  thb  way  a  quantity 
of  ice  aecvBHiIated  at  the  bottom  (rf  the  river;  and-  mA  the  eold 
continued,  it  would  qo  donbt  have  covered  ^e  wbdc  bottom. 

la  On  ike  Aclimt  of  tht  ^tacktd  Lmats  of  Planta.  By  T.  A. 
Knight.  En. 

Mr.  Knight  had  formerly  given  it  as  bis  minkm  that  the  matlci 
which  becomes  ritaU;r  Dmted  to  trees  prenously  passes  through 
their  lames.  The  object  of  this  paper  is  to  state  froh  evidence  in 
proof  of  this  opinioB.  Pieces  of  bora  separated  fnm  the  bnoch  of 
a  vioe»  and  attached  only  to  the  foot  stalk  of  a  leaf,  continued  to 
vegetate,  and  to  increase  in  bulk,  aa  if  they  had  been  attached  to  the 
tree.  Leaves  of  the  potatoe  planted  in  pots,  and  regula^  watered, 
continued  to  vegetate  till  wmter  {  and  when  polled  up,  me  bottom 
of  the  foot  stalk  had  swelled  on^  and  conristed  of  matter  similar  to 
the  tubers  of  the  potator.  A  branch  of  the  rioe  being  cut  off,  and 
laid  borizcHitally,  with  part  of  ea^  mature  Ie«f  diKaog  iato  a  baaoa 
of  water,  the  immatwv  leaves,  and  the  eztremi^  of  the  bnnch 
continued  to  grow  and  eloogate, 

19.  On  tk£  Manufaclure  of  the  Sulpkate  of  Magnesia  at  Mmt* 
dalla  Gvordia,  near  Genoa.    By  H.  HoUand,  M.D.  F.H.S. 

The  mountain  of  Guardia  is  conposed  of  day-slate^  over  which 
lie  beds  of  lerpentJDe  and  magiMsian  liine.«loiie,  in  which  occur 
veins  of  iron  and  ct^oper  pyrites,  obviously  mixed  with  matter  coa- 
taining  magnesia.  A  manufecture  was  originally  esublidied  to  ex- 
tract blue  and  green  vitriol  from  these  pyrites ;  but  the  appearance 
of  sulpliate  of  magnesia  during  their  processes  induced  the  pro- 
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prietora  to  convert  it  into  a  sulphate  of  magnesia  maDu&cbnry.  The 
pyrites  is  roasted,  and  then  left  in  a  shade  for  some  time,  being 
occasionsllf  moistened  wi^  4ater.  It  is  then  lixiviated.  The 
copper  is  thrown  d«wn  by  means  of  iron,  and  the  iron  by  means  of 
magnesian  lime-stone.  The  liquid  is  then  filtered  and  concentrated 
sufficiently  for  the  crystallization  of  the  aidphate  of  magaesia. 

20.  On  the  Formation  of  Fill  wi  the  Intestines  of  the  Tadpole,  and 
mtUu  Ute  tf  the  YeUt  m  the  fbrmation  qf  the  &rUiryo  in  the  Egg. 
Bf  Sir  E.  Home,  Bart. 

The  length  of  iotestine  in  the  tadpole,  vhen  compared  with  that 
of  the  animal,  is  greater  than  io  any  Mber  creature.  During  dds 
state  a  quantity  of  &t  is  deposited  on  ue  loins  of  the  tadpole.  Wbcn 
tiie  tadpole  ii  chaaged  into  «  fro^,  the  intestine  becomes  nmdx 
shorter,  and  the  fat  has  disappeared.  The  author  cooceires  that  fbe 
use  of  the  great  length  of  intestine  in  dicse  aoiioals  was  the  forma- 
tion of  fat,  and  that  the  ftt  vras  depodted  to  a«st  in  ibe  subseqiicat 
tnnsfonnatioDi  of  tbe  animal.  Tlie  onim  of  tbe  frog  ccotaiDi  ao 
yolk. 

21.  On  the  Stmetia-e  of  the  CrysttUaie  Lent  m  Ftshes  tad 
&uidnipeds,  as  aicertmned  hy  itt  Action  on  pcimiaei  lAght.  By 
Dr.  Brewster. 

The  author  concludes  from  his  oqierimenta  that  the  central 
nucleus  and  tbe  external  coat  of  the  lens  are  Id  a  state  of  lUlatatioa, 
vbile  tbe  iotenoediate  coats  are  in  a  state  of  contraction. 
.  22.  iSoiite  juriher  Juomt  of  the  FiatU  Remains  of  «n  ^anwj 
«f  which  a  Description  was  given  to  the  Sodetj  in  1614.  By  Sir 
E.  Home,  Bwt. 

Fhim  tpecimena  in  the  possesion  of  tb«  Rev.  Mx,  Bneklaad  and 
Mr.  Jt^muui,  the  author  conuders  it  as  eatabli^ed  that  tbe  anin^ 
in  question  was  a  fish,  but  quite  diflerent  in  its  atnictate  fhim  any 
known  specieB. 

23.  Fio'thtT  Observations  on  the  Feet  o/*  Animals  whose  prO" 
gressive  Motion  can  be  carried  on  i^anuf  Gravittf.  By  Sir  £. 
Hmdc,  Bart. 

Tbe  author  gives  further  exunples  of  the  structure  described  in 
bk  former  paper. 

24.  A  new  Demonstration  of  the  Binomial  Theoran,  By  Tbonas 
ibiight,  Esq. 

25.  On  the  Fluents  of  Irratimal  FimBtiaat,  By  Edward  Ffraaob 
Bromheid,  Esq.  M.A. 
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On  Thursday,  May  I,  a  paper  by  Sir  Everard  Home,  on  the 
passage  of  the  ovum  from  the  ovarium  into  the  uterus,  was  read. 
Very  little  light  has  hitherto  been  thrown  on  this  subject.  Hervey, 
tluHigh  supplied  with  deer  by  royal  munificence,  failed  in  his  ioves- 
tigatioas.  John  Hunter  was  equally  unsuccessful  with  sheep.  Acci- 
dent threw  into  the  author's  way  an  observation  which  serves  to  cast 
a  new  light  upon  this  obscure  subject.  A  female  servant,  aged  23, 
•was  absent  from  borne  about  four  hours,  and  returned  in  high 
^irits.  She  fell  ill  in  the  evening,  had  an  epileptic  fit  and  fever, 
and  died  in  a  week.  On  examining  the  body  after  death,  the  uteris 
gave  signs  of  having  been  impregnated.  She  had  been  impregnated 
'a  week  before  death.  The  ovum  was  in  the  uterus,  enveloped  in 
coagulated  lymph ;  but  Mr.  Bower  was  able,  by  his  skill  in  usiug 
the  microscope,  to  examine  it,  and  to  determine  its  nature  unequi- 
Tocally.  It  had  come  from  the  ovarium  on  the  left  side,  which  was 
of  a  larger  size  than  the  other.  Two  corpora  luteawere  observably 
and  there  were  several  cavities  from  wbicn  ova  had  previously  made 
their  escape.  Sir  Everard  conceives  that  these  ova  make  their 
escape  occasionally,  whenever  any  great  excitement  of  the  system 
takes  place.  The  semen  of  the  male  makes  its  way  to  the  uterus, 
and  nie  impregnation  takes  place  there.  He  conceives  that  the 
ovum  remains  m  contact  with  tlie  male  semen  for  several  days  to 
ctxnplete  the  impregnation. 

On  Thursday,  May  8,  a  paper  by  Sir  Everard  Home  was  read, 
on  a  method  of  rendering  the  use  of  the  colchicum  autumnale  as  a 
medicine  for  the  gout  muck  milder.  The  author  related  a  set  of 
experiments  to  show  that  the  decoction  of  the  colchicum  acts  pre- 
cisely in  the  same  way  as  the  eau  medicinale ;  from  which  he  con- 
cludes that  they  are  the  same  medicine.  When  the  infusion  of  col- 
;chicum  is  kept,  it  lets  fall  a  sediment,  which  Sir  Everard  found  to 
act  violently  as  a  purgative.  When  thb  sediment  is  separated,  the 
inedicine  acts  much  more  mildly,  though  its  specific  effect  on  the 
gout  IS  still  the  same.  Hence  he  conceives  that  by  removing  this 
sediment  the  medicine  is  rendered  much  milder  in  its  action  without 
injuring  its  beneticial  effects. 

At  the  same  meeting  a  paper  by  Thomas  A.  Knight,  Esq.  was 
read,  on  the  expansion  of  the  «-ood  of  trees  in  different  directions. 
The  author  had  suggested  in  a  former  paper  the  probability  that  the 
ascent  of  tfae  sap  m  trees  was  occasioned  by' the  action  of  what  is 
called  the  silver  grain  of  tiie  wood.  The  object  of  the  present  paper 
is  to  confirm  that  opinion.     If  a  horizontal  section  of  a  new  felled 
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tree  be  sawed  ia  the  directioo  from  the  bark  to  the  [nth,  it  speedily 
expands  so  much  as  to  catch  hold  of  the  saw  and  prevent  its  actiea. 
If  the  parts  be  kept  asuoder  by  a  wedge,  and  the  sawing  continued 
to  the  centre  of  the  trei:>  the  instant  the  wedge  is  Temoved  the  two 
sides  of  the  cut  close  together  with  violence.  If  another  slit  be  cut 
ia  the  section  from  the  bark  to  the  centre  at  a  short  distance,  so  as 
to  detach  a  slip  of  the  tree  altogether  from  the  rest,  thia  slip  does 
Dot  fall  out,  but  is  retained  in  its  place  by  the  expansion  of  (be 
wood.  If  the  section  be  sawed  In  any  other  direction,  so  as  to  cut 
across  the  fibres  of  the  silver  grain,  instead  of  merely  separating 
them,  no  expansion  takes  place,  and  the  saw  continues  to  act  freely. 
The  pith  in  trees  has  a  larger  diameter  when  the  tree  is  full  of  S9p 
than  when  dry.  He  took  branches,  dried  them  well,  and  thea 
forced  in  pieces  of  metal,  so  as  to  fill  exactly  the  space  occupied  by 
the  pith.  The  pieces  of  wood  were  then  buried  in  moist  earth,  so 
as  to  absorb  moisture.  When  in  this  state,  the  pieces  of  metal  bad 
become  so  loose,  that  they  dropped  out  of  themselves. 

On  Thursday,  May  15,  part  of  a  paper  by  Dr.  John  Davy,  on 
the  Temperature  and  Specinc  Gravity  or  the  Sea,  and  on  the  Tem- 
perature of  the  Air  over  the  Sea  in  Tropical  Regions,  was  read. 
The  observations  contained  in  this  paper  were  made  by  the  author  - 
during  his  voyage  from  Epgland  to  Ceylon.  The  temperature  of 
the  air  was  marked  every  two  hours,  both  night  and  day.  The  sea 
water,  when  drawn  up,  was  tried  by  means  of  a  thermometer  to 
ascertain  its  temperature,  and  then  weighed  in  a  weighing  bottle 
capable  of  containing  about  300  grains.  During  the  latter  part  of 
the  voyage  the  sea  water  was  corked  up  in  phials,  and  its  specific 
gravity  determined  after  he  landed  in  Ceylon.  It  was  taken  at  the 
temperature  of  80°,  which  is  nearly  the  mean  heat  of  the  tropical 
countries.  The  general  result  of  these  observaliuns  is,  that  the 
qwcific  gravity  of  the  sea  is  nearly  the  same  every  where.  He  does 
not  agree  with  a  modern  traveller  of  high  authority,  who  considers 
the  specific  gravity  of  sea  water  to  differ  in  every  zcme.  The  small 
differences  that  exist  are  not  easily  accounted  for.  In  one  case  he 
found  the  specific  gravity  diminished  after  very  heavy  rain.    It  was 

Snenlly  altered  by  squally  weather.  In  general  the  temperature  of 
:  air  was  highest  exactly  at  noon,  and  lowest  just  at  sun-rise ;  but 
in  a  perfect  calm  the  temperature  of  the  air  was  the  same  as  on 
land;  namely,  its  greatest  height  was  some  time  after  noon.  The 
reason  is,  that  beat  accumulates  both  in  the  ship  and  in  the  se*. 

LlNNfAN    SOCIUTT. 

On  Tuesday,  May  6,  a  paper  by  Andrew  Koight,  K«q<  on  the 
Species  of  the  common  Strawberry,  was  read.  The  author  is  of 
opinion  that  no  plants  can  be  considered  aa  constituting  different 
species,  excepting  those  incapable  of  ptop^ating  with  each  other. 
He  therefore  pUated  all  the  different  varieties  of  strawberry  known 
in  this  counny  in  garden  pots,  and  cultivated  thfiqi  in  the  proper 
situarion  to  impregnate  one  another,  and  continued  his  experiments 
for  several  years.    The  result  was,  that  there  are  oqly  three  distjact 
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ipeoM  of  ■tmwbcfTf  knowo  in  tiu§  coantrjr,  Ihoagb  Mxae  of  theni 
wmmtae  nany  nrious  appranmca. 

At  the  nme  meMio;,  a  dncriptioB  of  hmm  fOKil  boDO  feond  oa 
#M  ceast  of  NmMIc,  ^  Dr.  AnoM,  wn  rtad.  The  bonei  in  qoes- 
lin  had  aome  refmblaiiM  to  Aete  of  the  turkey ;  bat  the  tcmta 
«f  Aift  paper  did  not  attempt  tcinake  them  out. 

At  the  i^e  meeting,  some  further  ofaMrvationt  «l  akyonk,  l^ 
"Dr.Amaidf  were  read.     - 

GEOLOGICAL  BOCIBTT. 

Not.  15,  1916.— A  paper  by  W.  H.  Gltby,  M.D.  of  Bristo»,  on 
the  MagBetiac  Lime-stooe  and  the  red  Marl  of  the  Neighbourhood 
of  Britrtiirf,  mu  read. 

The  strata  in  the  neighbourhood  of  Bristol  may  be  distinguished 
into  two  classes.  The  dder  of  these  comprehends  the  old  n^  sand' 
■tooe,  the  first  8oetz  or  motnitatn  lime-stone,  and  the  coal  forma- 
tion. The  beds  of  the  two  former  are  highly  inclined,  and  eirtlose 
witbiD  tbeir  lines  of  basset  uregularly  elliptical  areas,  towards  the 
nitM-nr  of  which  they  dip  on  aR  sides.  The  coal  fomation  fills  vp 
these  areas,  the  lower  beds  of  which  at  least  dip  conformably  with 
-  these  of  the  line-stotie  on  which  they  rest,  and  at  an  equal  angle. 
The  seeottd,  or  newer  class  of  strata,  is  horizontal,  or  nearly  w,  in 
its  position,  and  lies  unconformably  on  the  tilted  edges  of  the  strata 
first  mentioned.  It  h  conmosed  of  the  varioos  beds  which  form  that 
extensiw  and  important  deposit  which  is  generally  known  by  (he 
same  of  red  grovod  or  red  marl.  Of  these  beds  the  lowest  is  a 
eon^nnerate  of  fragments  of  common  lime-stone  cemented  by 
fcrnigiBons  sand,  abore  wbieh  are  beds  of  red  and  whrte  calcareous 
aaiT^stOD^  and  then  a  deposit  of  red  chty  containing  gypsum  and 
salphate  of  strontites.  At  Portishead,  a  village  on  the  Bristc^ 
channel,  the  conglomerate  makes  Its  appearsnce,  bnt  exhibiting 
aOme  pen^rities  in  its  eslemal  characters ;  the  basis,  in  partirnfar, 
being  of  a  yellow  colour,  and  resembling  ihc  Yorkshire  magrtesian 
Eme-stone.  This  circumstance  indnced  Dr.  G.  to  make  a  chemical 
analysis  of  it,  which  ascertained  it  to  contain  37'5  per  cent,  of  car- 
bonate of  magneria.  It  may  be  traced  along  the  shore  from  the 
Tillage  JBSt  mentioned  to  Clevedon,  every  where  containing  the 
same  fragments,  and  lying  in  horizontal  beds  on  the  inclined  strata 
of  old  red  sand'Stoire,  It  is,  tbereA>re,  in  Dr.  G.'s  opinion,  to  be 
regarded  as  a  mere  variety  of  the  common  lime-stone  conglome- 
rate, and  as  occupying  a  geological  situation  precisely  similar  to  the 
magnesian  lime-stone  of  the  north  of  England.  Dr.  Gilby  also 
raeotionB  that  magnesian  lime-stone  sometimes  occurs  in  beds  iti- 
terstratified  with  the  mountain  lime-stone,  1.  At  Ross,  in  Here- 
fwdshire,  where  it  assumes  the  appearance  of  dolomite.  2.  Aboot 
fbtn-  miles  north-west  of  Bristol,  where  it  abounds  in  shells,  ed- 
trochi,  and  nndrepores. 

A  norice  from  Mr.  Sowerby  was  read  on  some  Fossil  Organic 
BcBiaiDs  found  on  the  banks  of  the  Tagus,  near  Lisbon. 

These  remains  are  an  ostm  rimilar  to  Uie  ostrea  firgisia,  Ijintt. 


1817.]  Oeohgieai  Society.  4^1 

a  ttiRctra,  the  CMt  of  a  targe  serpula,  and  other  shells  ttfalch  b«ar 
a  great  resemblaDce  to  those  found  ia  the  calcaire  grossiere  of  Park 

The  ireHdiDg  of  Dr.  Bcrget'a  paper,  entitled,  GeogncMtEc  Remarks 
on-the  Rdda  ia  the  imoiodiate  Vicinity  of  Dublin,  was  concluded. 

The  (ddut  rock  in  the  immediate  vicinity  of  Dublin  is  grey- 
ifacke.  Nearly  the  endre  ptDiuonmry  of  Howth  is  composed  of 
this  rock  in  all  its  varieties,  inlerstratified  with  subordinate  beds 
of  clay-slate.  T^e  mean  4ip  of  the  beds  is  about  south-eas't,  at  an 
angle  of  S8°.  Besidee  the  clay-slate,  other  subcvdinate  beds  occur 
.  in  f hit  farmatiou,  such  as  fiiaty-slate  in  the  island  called  Ireland's 
Eye,  and  compact  porphyritic  felspar  on  Raihcoote  Common.  Of 
the  fk>etc  rocks,  the  oldest  i*  a  shell  lime-stone,  from  which  all  the 
lime  in  the  neighbourhood  of  Dublin  is  pnxnired.  It  is  chiefly  cha- 
racterized by  racrinital  remains  and  the  anomia  producta.  It  dipa 
SE  by  S,  at  a-meao  angle  of  4S°.  A  magnesian  lime-stone  alter- 
Hating  with  beds  of  shelly  and  clayey  lime-atone  appears  to  rest  on 
the  encriivtal  lime-stone.  It  dips  nearly  SW,  at  an  angle  of  about 
37°-  The  Calp  lime-stone,  or  liuildmg'StoM,  is  the  next  in  Re- 
cession, and  ocoupiea  by  far  the  greatest  part  of  the  district  here 
described.  It  consists  of  naoy  beds,  and  contains  the  five  follow- 
ing varieties  of  rock.  1 ,  Building-stone,  in  beds  of  from  18  inches 
to  it\  feet  thiok,  and  of  remarkably  regular  strailUcation.  Its  colour 
ia  grey,  approaching  to  black.  When  rubbed,  it  gives  an  odour  of 
BUlphuretec  hydrogen.  It  bums  white,  but  does  not  form  a  good 
quicklime,  nor  does  It  contain  any  orjgonic  remains.  2.  nags. 
These  are  beds  mote  or  less  slaty,  which  intervene  between  the  beds 
(A  building-stone.  Tbey  are  of  a  more  earthy  teature  than  the 
latter,  and  contain  spangles  of  mica.  Their  thickness  varies  from 
three  inches  to  one  foot,  3.  Lim9~stotu,  in  beds  rarely  less  than 
three  feet  thick.  It  contains  no  organic  remains ;  and,  not  being 
recognized  by  the  quarrymen  as  a  lime-stone,  is  made  no  use  of. 
4.  iVallert,  or  ashlers.  The  beds  to  which  this  name  is  given  ate 
of  an  ekiremely  dettse  ckise  texture,  and  of  a  blue  colour.  5.  Black 
^fihtt,  orcAerf,  in  continuous  layers,  one  or  two  inches  thick.  The 
general  dip  of  the  Calp  formation  is  nearly  due  S.  at  an  angle 
of  1!)°. 

Dte.  6.— The  reading  of  a  paper  from  Mr.  Phillips,  entitled.  On 
(he  Forms  and  Measurements  by  the  reflecting  Goniometer  of  cer- 
tain primitive  Crystals,  with  Observations  on  the  Method  of  obtain- 
ing them  by  mechanical  Division,  was  begun. 

Dec.  20. — At  this  meeting  the  reading  of  Mr.  Phillips's  paper 
was  concluded. 

The  sabstances  noticed  in  thi«  paper  are  oxide  of  tin,  sulphate  of 
barytes,  quartz,  zircon,  staurotlle,  anataze,  specular  iron,  diopside, 
eyanite,  qorundum,  sulphate  of  strontian,  carbonate  of  lead,  sul-  ^ 
phate  <rf  lead,  blue  CBrlwnale  of  copper. 

The  crystal lographical  history  <^  (be  two  former  of  these  sub- 
ataqcea  baving  been  alrMdy  commimicated  to  the  Society,  they  are 

DinillzedbyGoOl^lc  ^"^ 
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introdiiced  into  tbc  present  pipcf  only  for  the  poipoK  trf  dacnbiag 
the  bat  methods  erf  obtaining  sections  of  tboo  in  the  direction  ai 
their  natural  joints.  Of  the  other  sabetances,  not  onlj  the  best 
metbodi  of  clearing  them  are  pointed  out,  bat  the  results  of  their 
measurement  by  the  reflecting  gooioaieter  are  stated,  and  compared 
with  those  which  hare  been  obtained  in  the  usual  way  by  Boumoa 
and  UaiLy. 

A  aapplementary  notice  on  the  Quartz  Rock  of  Sky,  by  tbe 
President,  was  read. 

The  rock  in  question  forms  a  large  mass  of  erect  strata  alternating 
with  red  sand-stone  and  greywacke  schist. 

The  latter  strata  extend  in  a  north-east  direction  from  one  shore 
of  the  island  to  the  other;  but  the  quartz  rock  accompanies  them 
only  for  about  five  miles.  The  suutmire  of  thb  quartz  is  for  the 
most  part  compact,  with  a  splintery  fracture :  occasionally  it  be- 
comes more  or  less  granular,  and  now  and  tbca  contains  grains  t^ 
felspar, 

Jan.  3,  1617' — At  this  meeting  the  reading  of  a  paper  by  the 
President  on  the  parallel  Roads  of  Glenroy,  was  begun. 

Jan.  17- — At  thb  meeting  the  reading  of  Dr.  Macculloch's  paper 
was  concluded. 

A  long  valley  extends  from  the  skirts  of  Ben  Nevis  to  tbe  mtnith 
of  the  Spey,  and  is  divided  into  two  unequal  portions  by  a  low 
boggy  hill  of  granite,  that  forms  its  summit  level.  On  the  south 
side  of  this  hill  is  the  source  of  tbe  Spey,  which  Sows  to  the  south- 
east ;  and  on  the  north  side  is  the  source  of  the  Roy,  the  waters  of 
which  flow  north-west  into  the  great  Caledonian  valley  extending 
from  Fort  George  to  Fort  William.  On  the  sides  of  Glenroy,  and 
of  some  of  the  lateral  valleys,  are  traced  strong  lines  parallel  to  each 
other  and  to  the  horizon.  The  two  corresponding  lines  on  each 
side  of  tbe  valley  coinciding  precisely  in  level  and  elevation  with 
each  other. 

These  lines  have  been  attributed  to  various  causes.  By  some  they 
have  been  considered  as  the  work  of  man  ;  and  by  others  as  the 
effect  of  natural  agents. 

Those  who  adopt  the  latter  bypoilicsis  agree  in  ascribing  them  to 
the  action  of  water,  od  account  of  the  perfect  levelness  of  the 
lines,  and  their  parallelism  to  eacli  other  and  to  the  horizon  ;  but 
they  diSer  from  one  another  in  this  respect,  one  party  attributing 
them  to  the  wearing  of  a  toirent  or  current  of  the  sea ;  and  the 
other  conceiving  that  the  'hypothesis  of  their  having  been  the  shores 
of  a  lake  is  better  adapted  to  explain  the  present  appearances. 

Into  the  consideration  of  all  these  hypotheses  the  author  of  this 
paper  enters  with  much  minuteness ;  and  thougli  he  considers  the 
latter  as  the  more  probable  theory,  yet  allows  and  states  at  lai^  tbe 
'difficulties  which  attend  every  mode  of  accounting  for  these  remark- 
able phenomena. 

Fi-t.  21. — At  this  meeting  a  paper  by  George  Cumberland,  Esq. 

D.n.iized  by  Google 
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Hod.  Mem.  G.  S.  entitled,  "  Description  of  the  newly-discovered 
Heads  of  Encrinites,  of  whicli  17  Drawings  are  sent  for  Exhibition, 
and  a  Sketch  of  the  District  wherein  they  are  found,  was  read. 

A  stratum  of  encrinital  limestone  fiom  20  to  40  feet  thicic  is 
seen  cropping  out  in  a  line  from  the  Blade  Rock,  near  Bristol,  to 
the  shore  of  Clevedon  Bay,  and  at  the  back  of  a  tongue  of  land 
called  Woodspring  Point.  Throughout  this  rock  remains  of  stemi 
of  encrinite  are  abundant,  together  with  other  maritie  esuviie ;  but 
till  lately  no  remains  of  heads  were  found.  After  long  research, 
however,  by  Mr.  Cumberland,  and  other  gentleinea  of  the  neigh- 
bourhood, some  of  these  parts  of  the  Biiiaial  were  discovered,  and 
iitvestigatioQ  proves  they  are  of  severs]  spedes.  Among  them,  aa 
appears  by  the  drawings,  is  the  nave  encrinus  of  Parkinson ;  but  the 
greater  number  are  of  species  hitherto  unknown. 

A  paper  by  Arthur  Aifcin,  Esq.  M.G.S.  was  read,  entitled,  Some 
Observations  on  a  Series  of  Specimens  from  Torre  del  Greco  pre- 
sented to  the  Geological  Society  by  the  Hon.  H,  G.  Bennet, 

On  June  15,  1794,  part  of  the  town  of  Torre  del  Greco  was 
overwhelmed  and  buried  by  a  stream  of  lava  from  Mount  Vesuvius. 
About  twelve  months  afterwards  the  lava  had  considerably  cooled, 
ihe  heat  indicated  by  a  thermometer  placed  in  the  crevices  being 
178°'  Fahrenheit,  and  new  buildings  were  erecting  on  it.  In 
dicing  the  fouudations  of  these  new  houses,  the  ruins  of  those  that 
bad  been  covered  by  the  lava  were  occasionally  broken  into,  and 
several  articles  were  obtained  which  had  during  a  year  been  sub- 
jected to  the  heat  of  the  torrent.  Many  interesting  specimens  of 
those  were  obtained  by  the  Hon.  H.  G.  Bennet,  who  has  presented 
them  to  the  Geological  Society ;  and  Mr.  Atkin,  in  this  paper,  has 
^ven  his  observations  upon  them. 

Several  pieces  of  glass,  which  appear  to  have  been  acted  on  in 
various  degrees  by  the  heat,  show  changes  similar  to  those  produced 
in  the  laboratory  by  burying  them  in  red-hot  sMid,  excepting  that 
this  slower  process  has  produced  the  more  crystalline  structure. 
Those  which  have  actually  undergone  fusion  have  become  masses 
more  or  less  cellular,  differing  but  little  in  structure  and  general 
appearance  from  ordinary  glass.  These  changes  coincide  with  the 
results  obtained  by  Keaumur  in  his  experiments. 

Pieces  of  iron  have  become  converted  into  the  state  of  black,  red, 
grey,  and  magnetic  oxide,  and  having  in  the  hollows  and  inter- 
stices crystals  of  brownish-red  transparent  oxide  of  iron,  and  of 
specular  iron  ore.  From  the  changes  that  the  various  articles  of  iron 
have  undergone,  the  author  concludes  that  there  was  little,  if  any, 
free  sulphur  in  the  lava,  since  there  is  no  appearance  of  iron  pyrites. 
Also,  as  the  forms  of  the  articles  have  not  been  materially  altered, 
and  the  crystals  are  in  many  instances  produced  by  sublimation,  that 
iron  or  its  oside  becomes  volatile  at  a  much  lower  temperature  than 
has  hitherto  been  observed. 

Pieces  of  copper  show  changes  into  the  states  of  crystallized  red 
oxide,  and  red  oside  mixed  with  green  and  blue  carbonate. 
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Letd  bas  become  oxidated,  and  aOUe  tnuJl  |uecM  tfe  intamuMd 
■a  t  mm  of  it  which  appear  to  be  galena.  The  aulphur  in  tllii 
case  the  autlior  oooriden  to  be  obduDcd  by  die  depoatioB  of  tbt 
kad  ftmn  loog  exposure  to  heat,  the  imeoomwn  softme  of  tlie 
metallic  lead  being  ■  circgmrtutce  to  tiq^Kwt  the  coojectun. 

There  are  ibo  q>ecimeiis  of  oompMt  ■nnhim  dnind  fnM 
eooimon  shot 

March  7,  21.— At  these  meetings  t  paper  by  Dr.  Maconlloch, 
entitled,  CorrectioQ*  and  Additioni  lo  the  Sketch  ei  the  Minenlog; 
of  Sky  published  in  Vol.  III.  of  the  Transactions  of  the  Gedagi««l 
Society,  was  read. 

In  a  visit  to  the  island  in  the  coune  of  hat  snmmer  Dr.  Maccnl- 
loch  was  enabled  to  oootiDue  hb  examination  c^  its  structure,  and 
to  detect  some  errors  which  had  occurred  in  the  Ibnner  paper,  occa* 
skmed  partly  by  the  inaccuracy  of  Mackcncie'e  diart,  which  was 
fail  guide  in  his  first  journey. 

In  the  paper  already  benire  the  Society  Uw  promontcry  of  Skat 
was  stated  to  consist  of  micaceous  schist  at  the  lowest  rock  of  the 
island.  To  this  succeeded  greywacke  and  schist,  then  quarts  rodt* 
and  sftertrards  red  sand-stone.  In  the  weseut  examination  Dr. 
Macculfoch  has  found  that  the  beds  of  gneiss  alternate  with  and  are 
in  greater  proportioa  than  the  mica-slate.  This  gneiss  pastes  into  a 
rock  composed  of  felspar  and  quartz,  with  chlorite  schist  interiami* 
noted  together,  the  latter  being  substituted  for  the  mica  of  tbe  w 
gular  varieties.  Decided  alternations  of  the  various  rocks  connect 
the  red  taad-stone  with  these  beds,  and  offer  an  extnuirdinary  la- 
stance  of  the  connexion  of  tbe  red  sand-atone  with  a  primary  rock— 
the  gneiss. 

^unong  the  lyas  lime-stone  beds  with  shales  and  sand-stones  inter- 
vening which  lie  over  the  red  sand-stone,  changes  are  met  with  that 
have  converted  the  lime-stone  into  marble,  and  the  sand-stone  into 
quartz.  On  the  western  shore  of  the  northern  district  the  lyas  is 
converted  into  chert,  and  the  shale  into  siliceous  schist.  These 
changes  can  be  traced  through  various  intermediate  stales. 

The  Focki  of  Trotlernish  are  those  of  the  lyas  formation  inter- 
sected and  covered  by  trap.  In  many  places  the  trap  appears  inter- 
stratiiied  with  the  beds  below  it.  Often  the  alternatkins  of  the  trap 
are  as  regular,  as  those  of  the  stratified  rocks  with  which  it  is  con- 
nected }  but  it  invariably  happens  that  after  some  distance  the  trap 
which  has  continued  between  two  of  the  beds  passes  through  the 
one  or  below,  either  uniting  with  tlie  superincQinbent  mass  of  tr>|>, 
(H-  passing  for  a  further  distance  with  similar  regularity  between  two 
other  strata. 

In  some  instances  Dr.  Maccultoch  has  observed  this  to  happen 
after  the  trap  had  ctmtinued  in  a  r^ular  course  between  two  beds  fa- 
more  than  a  mile ;  and  he  concludes  that  all  tbe  supposed  cases  of 
altematioos  of  the  trap  rocks  with  stratified  ones  are  of  a  similar 
nature, 
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of  th«  promontory  of  Trotteraish  it  is  columnar  on  it  large  scale. 
The  columns  tre  UOO  or  SOO  fe«t  high ;  yet  they  are  equal  to  thc»e 
of  Stafik  in  symmetry  and  beauty. 

The  author  considers  this  trap  to  be  genemDy  comtxMed  of  a  rock 
analogous  to  green-stone,  in  which  augit  occupiei  the  place  of 
hornblende.  This  rack  is  of  frecjuent  occurrence  in  Scotland,  and 
Dr.  Macculloch  proposes  to  call  it  augit  rock. 

The  CuchuUin  hills  consist  of  another  member  of  ihMrap  fomily, 
composed  of  hyperstheoe  and  felspar,  to  which  the  author  gives  the 
name  of  hypersthene  rock. 

Dr.  Macculloch  concludes  his  paper  with  the  account  of  an  allu- 
vium of  which  it  is  difficult  to  exphtin  the  origin.  This  is  fbund 
near  Killchaken,  opposite  to  the  main  land  of  Scotland,  occupyiag 
a  space  of  about  a  mile  in  length,  and  a  few  hundred  yards  ia 
breadth ;  and  its  sarface  is  60  or  70  feet  above  the  level  of  the  sea. 
There  is  do  appearance  of  rivers  having  ever  flowed  near  this  plain, 
and  the  utiifornily  level  surface  of  the  deposit,  and  its  elevation,  are 
obstacles  to  the  supposition  of  its  being  derived  from  the  rejection 
by  the  sea  of  the  rolled  fragments  of  the  surrounding  mountains. 
Tht  bar  of  Killchaken  Harbour,  and  the  gravelly  sounding*  of  the 
shore,  are  indications  of  its  extent  having  once  been  more  consider- 
able; and  render  tt  probable  that  this  is  the  remains  of  some  ancient 
diluvian  deposit,  which  perhaps  in  former  times  may  have  united 
tift  island  to  the  opposite  coast.  Instances  of  similar  deposit)^ 
though  rare  in  the  islands,  are  of  frequent  occurrence  in  many  paru 
of  Scotland. 


■OVAL   ACADBHT  OV    SCItfNCKS. 

AmJysis  of  the  Lalows  of  the  Roybl  Academy  of  Sciencet  of  the 
tastilute  of  France  during  the  Year  IStti. 

Physical  Part. — By  M.  le  Chevalier  Cuvier,  Perpetual  Secretary. 

While  restoring  to  the  Class  of  Sciences  of  the  Institute  a  name 
rendered  illustrious  by  more  than  a  century  of  useful  labours,  while 
allowing  them  to  associate  with  persons  who,  without  making  the 
sciences  their  habitual  profession,  consider  it  as  an  honour  to  be  ac- 
quainted with  them  and  to  serve  ihem,  the  King  has  condescended 
to  preserve  to  that  company  the  organization  which  it  has  recently 
received,  and  of  which  a  sufficiently  long  experience  has  demon- 
strated the  advantages.  The  Academicians,  exempted  at  their  en- 
trance from  alt  dependance,  and  from  all  humiliation,  and  not 
afraid  of  seeing  that  union  altered  which  a  common  love  of  study 
so  naturally  maintains,  will  continue  each  to  cultivate  with  zeal  that 
portion  of  the  great  scientific  domain  which  he  has  selected,  and  to 
submit  to  the  judgment  of  his  associates  the  fruits  whicli  he  has 
f»tlected.    Our  analyses  of  course,  as  welt  as  their  labours,  will 


.:?:!.«  Google 


476  Proce^ings  of  PkUosophicai  Societies.  {Jvtix, 

retain  their  old  form.    The  one  which  we  offer  at  present  to  the 
public  wi)I  UDite  witliout  interruption  to  the  preceding  ones. 

Let  us  hope  that  Peace,  the  communications  which  it  opens^  and 
the  emulation  which  it  excites,  will  contribute  to  render  the  coq> 
tents  of  our  analyses  more  and  more  interesting. 

PHYSICS    AND   CHKHISTRT. 

It  is  well  known  that  the  different  bodies,  and  particularly  the 
different  liquids,  are  dilated  by  heat  in-very  different  proportions. 

M.  Gay-Lussac  has  endeavoured  to  discover  some  law  which 
should  point  out  the  rule  of  these  proportions.  For  this  purpose, 
instead  of  comparing  tlie  dilatations  of  different  liquids  above  or 
below  a  unifonn  temperature  for  all,  he  set  out  from  a  p<Hnt 
variable  in  point  of  temperature,  but  uniform  as  far  as  regards  the 
cohesion  of  the  molecules;  namelyi  from  the  point  at  which  each 
liquid  hoils  under  a  given  pressure;  and  among  those  which  he  exa- 
mined he  found  two  whicn  dilate  equally  from  that  point.  These 
are  alcohol  and  sulphuret  of  carbon;  which  boil,  the  former  at 
.173-14°,  the  latter  at  115-9°.  The  other  liquids  did  not  present  in 
this  respect  the  same  resemblance.  On  inquiry  into  the  other  ana- 
logies of  the  two  liquids  in  question,  M.  Gay-Lussac  ascertained 
that  they  resemble  each  other  libewise  in  this  respect,  that  the  same 
volume  of  each  at  its  boiling  point  gives  under  the  same  pressure 
the  same  volume  of  vapour ;  or,  in  other  terms,  that  the  densities 
of  their  vapours  are  to  each  other  as  those  of  the  liquids  at  thdi 
respective  boiling  temperatures. 

M.  Gay-Lussac  promises  to  prosecute  his' researches,  and  to  pre- 
sent shortly  a  more  complete  set  of  experiments  on  the  dilatation  of 
liquids  and  their  capacity  of  heat,  compared  with  the  capacities  of 
their  vapours. 

Among  the  delicate  question^  with  which  chemistr^ris  at  present 
occupied,  we  ought  to  place  that  which  regards  the  proportions  ac- 
cording to  which  the  elements  are  capable  of  uniting  to  form  the 
different  kinds  of  compounds.  It  has  been  lately  observed  that 
there  are  certain  limits  which  nature  aSects,  expressed  by  terms 
generally  simple ;  and,  according  to  the  researches  of  Gay-Lussac, 
this  Is  the  case  particularly  with  the  combinations  of  the  gases  when 
we  riigard  not  their  absolute  weight,  but  their  volume  under  an 
equal  pressure. 

These  researclies  are  liable  to  great  difficulties,  because  it  is  not 
always  possible  to  obtain  the  combinations  isolated ;  and  when  we 
wish  to  separate  them  from  the  salts  of  which  they  constitute  a  part, 
they  are  decomposed  or  altered  by  the  other  principles  of  these  salts, 
or  by  the  water  which  almost  always  enters  into  them. 

Id  this  way  we  may  explain  the  striking  differences  in  the  results 
of  Davy,  Dalton,  and  Gay-Lussac,  respecting  the  combinations  of 
azote  and  oxygen. 

From  the  experiments  presented  during  this  year  to  the  Academy 
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by  Gay-Lnsnc,  it  follows  that  nitrous  gas  contains  a  volume  of 
azote  and  an  equid  volume  of  oxygen  without  condensation ;  that  in 
certain  drcumstances  there  combines  a  volume  of  azote  with  a 
volume  and  a  half  of  osygen,  to  which  Gay-Lussac  gives  the  natnti 
of  pemilTous  acid;  that  common  nitrous  acid  is  composed  of  one 
volume  of  azote  united  to  two  volumes  of  oxygen ;  and  that  nitric 
acid  is  composed  of  one  volume  of  azote  united  to  two  volumes  and 
ft  half  of  oxygen. 

Among  these  diiTeTent  varieties  (if  we  may  so  express  ourselves) 
of  oxides  or  acids  which  liave  azote  for  their  radical,  there  is  one 
obtained  by  the  disdllation  of  neutral  nitrate  of  lead  previously 
dried.  It  is  a  very  volatile  liquid,  of  an  orange  colour.  Gay- 
Lussac  considered  it  as  nitrous  acid,  the  elements  of  which  were 
kept  united  by  means  of  a  quantity  of  water  which  constituted  a 
part  of  it.  But  M.  Dulong  has  ascertained  by  very  exact  analyses 
that  it  contains  no  water,  and  on  that  account  has  given  it  the  name 
1^  anhydrous  nitrous  acid.  His  result  has  been  confirmed  by  syn- 
thesis. One  volume  of  nitrous  gas,  and  a  tittle  more  than  two 
volumes  of  oxygen  gas,  exposed  to  an  artificial  cold  Of  —  4°, 
forms  this  acid,  which,  among  other  properties,  changes  colour,  not 
only  by  being  mixed  with  water,  but  likewise  by  heat.  At  ~  4°  it 
is  eolourless,  at  59"  it  becomes  orange,  and  at  82°  almost  red.  Four 
parts  of  nitrous  gas  and  one  part  of  oxygen  gas,  condensed  in  the 
same  way  by  cold,  formed  a  deep  green  liquid,  much  more  volatile 
than  the  preceding  liquid,  which  M.  Dulong  considers  as  a  simple 
mixture  of  nitrous  acid  and  another  acid  in  which  the  proportion  of 
nitrous  gas  is  much  greater. 

M.  Dulong  has  examined  likewise  the  pn^rtions  in  which 
ox^en  combines  with  phosphorus  to  form  acids.  Before  him  only 
two  acids  had  been  admitted.  His  researches  have  induced  him  to 
believe  that  there  are  four.  That  which  contains  the  least  oxygen 
is  obtained  by  throwing  an  alkaline  phosphuret  into  water.  Fiios- 
phureted  hydrogen  is  disengaged,  and  the  oxygen  of  the  water 
forms  with  the  remaining  phospborus  an  acid  which  remains  com- 
bined with  the  alkali,  and  which  may  be  separated  by  sulphuric 
acid.  M.  Dulong  calls  it  kypo-phhspkorifus  acid.  But  he  is  of 
opinion  that  hydrogen  ento^  into  it  as  a  constituent. 

A  second  acid,  to  which  M.  Dulong  gives  the  name  of  pkas~ 
pkvrous,  is  obtained  by  decomposition  ot  water  when  proto-chloride 
of  phosphorus  is  put  into  that  liquid.  Two  acids  are  formed, 
namely,  the  muriatic  and  this  of  which  we  are  faking.  M, 
Dulong  is  of  opinion  that  it  is  a  compound  of  100  parts  of  phos- 
phorus and  75  of  oxygen. 

The  third  acid  is  that  which  is  produced  by  the  slow  combustion 
of  phosphorus  in  the  air.  It  is  decomposed  when  saturated  into 
phosphoric  and  phosphorous  acids,  and  gives  at  the  same  time  phos- 
phites which  are  more  soluble,  and  phosphates  wliich  are  less  so. 
However,  M.  Dulong  does  not  regard  it  as  a  simple  mixture,  but 
rather  as  a  coiT\}>ination  of  these  two  acids,  having  some  resem- 
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blance  to  siline  cotnpounda,  and  in  wbich  the  phospbocous  aai 
sets  the  pnrt  i^  the  base.  On  this  accouDt  he  prt^xtses  to  call  it 
pkospkatic  acid,  in  order  to  recall  the  analogy  which  it  hat  with  the 
phosphates. 

The  last  term  of  the  oxygeoatioD  is  the  phosphoric  acid.     The 

{roportion  of  the  phtuphorua  to  the  oxygen  in  it  b  as  100  to  124. 
t  is  (Stained  by  the  rapid  combustian  ik  pho^horus,  or  by  the  de- 
composition of  water  by  the  bichloride  of  phosphorus,  and  tqr 
various  other  processes.  It  is  identical  with-that  which  is  obtuned 
from  the  bones  of  animals. 

Three  Dutch  chemists,  MM.  Van  Marum,  Dienan,  and  FaetB 
Tan  Troofitwick,  made  known  in  1796  >  g*s  composed  Qf  carboB 
and  hydrogen,  which  they  called  olefiant  gas,  because  its  most  aio- 
gular  property  was  that  of  forming  an  oily  liquid  when  mixed  with 
oxymuriatic  acid  gas.  From  the  theory  of  oxymuriatic  acid  at  that 
time  prevalent,  the  oatural  opinion  was  that  its  oxygen  unitiog  with 
the  olefiant  gas  constituted  the  mly  liquid  in  question  ;  but  at  pre- 
sent, when  this  gas  is  considered  as  a  simple  substance,  to  which 
Davy  Itas  given  the  name  of  chlorine,  we  are  under  the  necessity  of 
looking  out  for  a  different  explanation.  MM.  Robiquet  and  Colin 
nndeitocJc  that  investigation.  They  ascertained  that  when  one 
volume  of  olefiant  gas  and  two  volumes  of  chlorine  are  made  to  mix 
slowly  in  a  glass  globe  they  are  converted  entirely,  and  without 
residue,  into  an  oily  liquid ;  which,  when  decomposed  by  heat, 
gives  hydrogen  not  saturated  with  carbon,  a  depoaite  of  carbon,  and 
much  muriatic  acid ;  that  is  to  say,  acceding  to  the  new  theory, 
chlorine  united  to  hydn^n.  Hence  it  follows  that  chlorine  eaten 
entirely  into  the  composition  of  the  oily  liquid.  But  does  it  enter 
in  the  state  d  chlorine,  and  unite  directly  to  the  carbureted  hydro- 
gen ?  or  is  it  united  with  hydrogen,  and  in  the  state  of  muriatie 
acid!  The  authors  have  been  led  to  the  first  of  these  conclusions 
by  inductions  drawn  from  the  specific  gravity  of  the  constituents 
and  the  compound;  while  muriatic  ether,  which  has  numerous  re- 
semblances with  this  oily  liquid,  appeared  to  them,  on  the  contrary, 
formed  by  the  union  of  muriatic  acid  with  olefiant  gas. 

M.  Chevreul  still  continued  to  labour  with  the  same  zeal  at  his 
ehemical  history  of  fat  bodies.  We  have  described  after  him  fm- 
merly  that  ht^'s  lard  is  composed  of  two  principles — one  more  coD- 
ttstent,  the  other  more  liquid  j  that  the  action  of  the  alkalies  alters 
the  combination,  separates  a  new  principle  analc^us  to  Scheele's 
sweet  principle  of  oils,  and  occasions  the  formation  of  two  new 
principles  of  an  acid  nature,  with  which  the  alkali  combines  in 
order  to  form  soap.  We  have  explained  the  difierent  affinities  of 
the  alkalies  and  earths  for  these  two  acids,  and  the  capacities  of 
saturation  of  the  acids.  Lastly,  we  have  given  an  account  of  the 
comparative  examination  made  by  Chevreul  of  the  diSereot  bodies 
more  or  less  analogous  to  fat ;  such  as  the  biliary  calculus,  sperma- 
ceti, and  the  adipocire  of  dead  bodies,  and  of  the  essential  diffe- 
rences which  characterize  theoh    la  a  memour  presented  to  the 
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AcademT  (luring  the  present  year,  this  laborioiu  cbemiit  has  be^^n 
to  ezsmioe  the  caoMs  to  which  the  coniiiteoce,  dte  Ddoars,  and  the 
colours  of  certain  oil*  and  fiitiy  bodiea  are  to  be  SKribed.  He 
Dsade  experinents  oa  the  &t  of  taeo,  oxen,  abeep,  the  jaguar,  and 
the  goose.  The  differeRcot  is  ctnuncoce  depend  upon  the  piopor- 
tion  of  the  two  geneial  imnciplei  of  btty  bodies;  bnt  the  other 
difierenees  depend  upoQ  peculiar  and  foreigii  bodies.  M.  Chevreul 
pn^Koea  a  ajntem  of  nomeDclature  analogoua  to  the  reit  of  the 
cb«nical  Domenclalure,  both  lot  tfie  piinci^ea  wlueh  he  has  disoo* 
veret^  and  Us  their  saline  cranbinations.  The  two  fatt^  prindplet 
he  caHt  tieatint  and  eUmie,  from  the  Greek  words  which  signi^ 
tallow  and  oil.  His  nost  solid  add  principle,  or  his  margarioe,  u 
margarie  acid,  the  other  is  elate  acid.  Spermaceti  gets  the  nanw  of 
ceiine,  &c.  These  names  are  no  doubt  burdeiisonie  to  the  memorjrf 
iHtt  this  Is  an  incoaveitience  inseparable  from  the  progrets  of  science; 
and  periphrases,  which  would  len^faen  discourse  without  making  it 
more  clur,  would  be  attended  with  inconreaieaaes  still  ntore  fiv- 
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I.   Lectures. 

Dr.  Davb  will  commence  his  Spring  Course  of  Lectures  on  the 
Thewy  and  Practice  of  Midwifery,  and  on  the  Diseases  of  Women 
and  Children,  on  Tuesday,  May  2g,  at  Mr.  Taunion^s  Theatre,  8?, 
HattOQ  Garden. 

Mr.  A.  T.  Thomson  commenced  his  Course  of  Lectures  on 
Gensal  and  Medical  Botany,  on  Thursday,  May  29,  at  twotfclock, 
in  the  Anatomical  Theatre,  Blenheim-street.  It  is  intended,  in 
this  course,  to  combine  instructions  on  the  general  principles  of 
physiologiod  botany^  and  00  the  classification  and  systematic  ar- 
rangement of  plants,  in  which  particular  attention  will  be  given  to 
seleot  as  specimens  those  plants  which  have  been  adopted  into  the 
British  pharmacopoeias.  Two  distinct  Lectures  will  also  be  set 
apart  for  the  consideration  and  demonstratign  of  plants  which  are 
^nerally  regarded  as  hurtful  to  the  animal  economy,  or  are  posi- 
tively of  a  poisonous  nature.  A  Lecture  will  he  delivered  every 
Monday,  Thursday,  and  Saturday,  until  the  course  be  completed. 

II.  Detail  of  Experiments  relative  to  the  Prevention  of  Explosion 
m  the  Oxy-hydrogen  Blow-pipe.    By  Mr.  Gray. 
The  lamp  wh}ch  Sir  H.  Davy  has  invented  for  the  prevcntioo  of 
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explosion  in  the  coal-ntines  presents  to  our  view  this  iact,  that 
thot^h  the  inSamniahle  gas  comes  into  actual  contact  with  the 
'flame,  and  ts  kindled  b^  it,  yet  the  extensicHi  of  the  kiodled  air  is 
infaHibty  obviated  by  the  enclosure  of  the  lamp  in  a  t^linder  of 
metallic  gauze.  This  particular  fact  seems  to  establish  this  general 
iruth,  that  flame  cBDnot.pass  through  tubes  rf  small  diameter — iron 
network  being  in  fact  a  series  of  such  tubes.  ReSeeting  upon  this, 
i  was  led  to  ask  the  queitioDf  Would  not  wire-gauze  similu  to  that 
employed  in  the  construction  of  the  lampy  stretched  across  the  aper- 
ture through  which  the  condensed  gases  in  the  reservoir  of  the 
oxy-hydrogen  blow-pipe  rushes  into  the  pipe,  confine  any  esploslon 
which  the  reflux  of  the  flame  might  occasion  to  the  pipe  itself,  and 
thus  completely  ensure  the  safety  of  the  operator)  and  the  apparatus 
which  he  employs  ? 

Conceiving  the  idea  involved  in  the  question  not  to  be  altogether 
destitute  of  plausibility,  I  was  induced  to  make  the  following  espe- 
fiments,  which,  though  fircessarily  rude,  from  the  impossibility  of 
procuring  proper  apparatus  in  a  country  town,  seem  yet  to  establish 
the  proposition  for  toe  elucidation  of  which  they  were  instituted. 

1  employed  a  tin  tube  of  about  six  inches  long  and  one  inch  in 
diameter,  closed  at  one  of  its  extremities.  Having  filled  it  with  the 
gases  in  their  requisite  proportion,  and  put  over  the  i^n  extremity 
a  lid  of  iron  gauze,  which  had  been  previously  made  to  adapt  to  it, 
I  turned  up  the  end  which  was  in  the  water,  and  introduced  it  into  a 
vessel  already  filled  with  the  same  mixture  of  gases  which  the  tube 
contained.  This  I  exploded,  and  immediately  plunged  the  tube  into 
the  water.  I  then  took  off  the  wire,  raised  it  from  the  suriace,  acd 
applied  a  taper.  No  explosion  took  place ;  clearly  evincing  that  all 
had  explode<1  at  the  same  time,  and  consequently  that  single  gauze 
had  produced  no  preventive  effect. 

I  (hen  employed  double  gauze;  and  proceeding  exactly  in  the 
same  manner  as  in  the  first  experiment,  I  found,  afler  having  ex- 
ploded the  vessel  in  which  the  wired  extremity  of  the  tube  was  im- 
mersed, and  having  turned  it  down  upon  the  water,  that  upon 
taking  off  the  gauze,  raising  it  from  the  suriace,  and  applying  a 
taper,  an  explosion  was  produced — apparently  showing  that  the 
double  gauze  had  prevented  the  communication  of  the  fiame.  I 
repeated  the  experiment  for  s  great  many  times,  and  in  every  in- 
stance obtained  the  same  result. 

1  conceived  that  in  ihe  mode  of  procedure  now  described  this 
fallacy  might  occur:  while  the  gauze  was  put  on  under  the  water, 
might  not  its  apertures  be  filled  with  it,  and  thus  prevent  the  passage 
iof  the  gases  through  them  ?  To  obviate  this,  I  did  not  put  on  the 
wire  till  the  tube  was  raised  from  the  water  altogether.  With  this 
precaution,  the  result  was  the  saral  as  in  the  former  case. 

Yet  even  here  tlie  passage  of  the  gases  in  the  tube,  through  the 
gauze,  to  the  gases  contained  in  the  exterior  vessel  was  not  certain; 
and  thinking  that  were  this  circumstance  ascertained  nothing  would 
be  wanting  to  the  certainty  of  the  experiment  I  had  recourse  to 
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thh  expedient :  having  taken  a  tube  niae  inches  long  and  one  inch 
in  diameter,  with  double  gauze  inserted  in  the  middle,  I  filled  it 
completely  with  the  gases,  oiled  the  gauze  to  prevent  the  adhenon ' 
of  the  water  to  iti  apertures,  aod  closed  both  its  extremhiea.  Having 
then  ^tated  the  tube  to  make  certain  the  passage  of  the  gaiea 
through  the  gauze,  I  applied  a  taper  successively  to  its  ends,  and 
found  that  each  of  them  exploded ;  again  demonstrating  the  pre- 
ventive effect  of  the  gauze. 

So  Jar  have  these  experiments  been  Buccessfiil ;  and  it  is  not  in 
jny  power,  while  in  the  country,  to  extend  them-  by  their  appKca- 
tioD  to  the  blow'prpe.  They  seem,  however,  in  some  degree  t« 
warrant  the  success  of  such  an  application. 

Since  the  good  effect  of  Sir  H.  Davy's  arrangement  depends 
upon  the  perfect  construction  of  the  cylinder,  to  render  their  appli-r 
cation  to  the  blow-pipe  not  only  safe,  but  simple,  the  gauze  might 
be  adjusted  to  the  pipe,  and  not  to  the  reserMnr,  to  which  it  might 
be  made  to  fix  with  a  screw,  and  in  this  way  Ik  examined  every 
time  before  commencing  the  operatiou. 
^in,  JfHi  24,  I8IT.  G.  Gray. 

III.  Rtrther  Improvemeitt  in  the  Qxygen  and  Hydrogen  Bhw-pipe. 

(To  J)r.  ThoBupn.) 
DEiR  SIR,  Jfrll  IS,  IBIT. 

Necessity,  ever  prompting  the  ingenious  to  further  inquiry,  in- 
duced Dr.  Clarke,  from  the  suggestion  of  Dr.  Wollaston,  to  form 
the  fegot  of  capillai^  tnbes  for  the  passage  of  the  mixed  gases  to  the 
jet.  Struck  with  the  ingenious  contrivance,  it  immediately  occurred 
to  me  that  some  time  since,  having  occasion  to  distil  some  acetic 
tocid,  and  not  having  proper  apparatus  by  rtie  at  the  time,  I  made 
use  of  a  Florence  flask,  connected  with  a  receiver  by  a  piece  of  bttit 
cane,  and  found  it  answer  instead  of  a  tube  beyond  my  expectation, 
whidi  suggested  to  me  the  idea  of  introducing  cane,  or  any  other 
wood  sufficiently  porous,  instead  of  the  brass  capillary  tubes,  for  the 
pusage  of  the  gaseous  mixture ;  or  instead  of  cane,  suppose  a  fagot 
lii-  very  small  steel  or  iron  wires  made  ttught  by  driving  in  a 
Itronger  one,  the  space  between  the  rtire*  being  as  so  many  capit- 
ulary tubes.  I  drOve  a  piece  of  cane  1^  Inch  long  and  one  inch 
diatneter  into  a  brass  cylinder,  in  connection  with  a  gaseous  blow- 
|Hpe,  and  found  the  gases  pass  witli  the  greatest  focility.  I  consider 
tha  methods  above  proposed  will  obviate  the  difficulties  that  may 
Occtir  in  procuring  lubes  sufficiently  small. 

I  beg  leave  to  propose  the  following  queries  ■.-r— 

1.  May  not  the  phenomena  exhibited  by  the  gaseous  blow-pipe 
he  analogous  to  that  produced  by  a  galvanic  battery,  (he  oxygen  and 
hydrogen  disengaged  at  the  negative  and  positive  ends  being  ignited 
by  electricity  ? 

2.  Having  heard  that  oxygen  gas  is  often  conveyed  to  a  distance 
in  bottles,  I  think  it  might  be  more  profitably  done  by  condensing 
it  into  a  strong  metal  vessel  weviously  exhausted.    By  ttus  meaiis  a 

Vol.  IX.  N»  VI,  2  H 

,    :,c;oo.qI. 


482  ScieTityic  IntetUgenee.  XJwS, 

considerable  quantity  may  be  conveyed  to  a  distance.  By  connecdag 
the  vessel  with  a  gasometer,  the  gas  might  be  let  out  at  pleasMre. 
On  this  principle  rooms  at  a  distance  from  gas  works  could  be 
lidited  for  the  evening,  by  sending  an  order  to  any  of  the  gas  com- 
jjanies,  who  shouhl  be  provided  with  proper  vessels  for  conveying 
the  gas  in  a  highly  coodeDsed  state,  with  a  gasometer,  stop-cock^ 
and  tabes,  for  conveying  the  gafton  a  very  small  scale. 

1  remain,  dear  Sir,  yours,  &c. 

J,  T.  Beille. 
P.  S,  pBrfonniDg  some  electrical  experiments,  I  conceived  spirits 
'of  turpentine  would  insulate.  I  accordingly  rubbed  a  quantity  on 
die  glass  support  of  the  prime  conductor,  and  found  the  insulation 
apparently  as  perfect  as  before.  I  put  a  quantity  of  spirits  of  tur- 
pentine on  an  insulated  brass  plate,  and  electrifying  it,  the  turpen- 
tine was  driven  off  a  considerable  distance  in  very  fine  streams.  If 
you  think  any  of  these  communications  not  new,  or  unworthy  of  a 
place  in  your  jlmtals  of  Philosophy,  you  will  reject  them  accord- 
ingly. 

IV.  Musical  Experimenl. 


(To  Or. 

SIR,  Bti  Uon-fKar;  M<o  T,  181T. 

In  your  last  number  of  the  Amals  ofPhilosopkt/  was  Inserted  a 
wonderful  and  mysterious  experiment  on  electric  attraction  and 
vibration  of  sounds ;  but  not  being  possessed  of  the  wonderful  abili- 
ties of  your  correspondent,  who  must  certainly  have  had  tecourse  ^ 
some  supernatural  powers,  I  was  not  able  to  produce  the  surprising 
phenomenon  said  to  be  the  result  of  his  experimeiM. 

With  regard  to  vibration  of  sound,  I  nave  often  tried  a  very 
pleasing  experiment;  which,  though  I  dare  say  it  is  very  well  known, 
yet  may  be  found  worthy  your  notice ;  namely,  that  of  playing  a 
flute,  or  any  other  wind  instrument,  close  to  the  wires  of  a  piano 
forte.  Tlie  vibration  of  the  dulcet  notes  of  the  fiute  on  the  wires 
ctf  the  piano  produces  so  soft  and  pleasing  music,  that  it  resembles 
in  some  measure  the  .£olian  harp;  b^t  with  this  difference,  the 
sound  of  the  flute  is  so  completely  interminded  with  that  of  the 
wires,  that  it  has  a  great  advantage  over  the  ^Eolian  harp.  '  But  it 
is  to  be  observed  that  this  experiment  labours  under  great  di^vaur 
tage  from  the  low  notes  of  the  echo,  which  is  only  distinctly  audible 
by  applying  the  ear  close  to  the  piano ;  but  should  it  be  brought  to 
perfection  by  increasing  the  height  of  its  tone.  It  would  be  a  very 
sweet  and  harmonious  accompaniment.  Though  this  experiment  is 
jiot  tinctured  with  so  much  of  the  marvellous  as  that  of  your  last 
number,  yet  should  you  think  it  worthy  a  place  in  your  Armals,  it 
may  suggest  to  the  mind  of  some  ingenious  reader  an  imfuMvement 
on  It,  in  which  its  beauty  would  be  brought  to  a  state  of  visible 
.perfection. 

Believe  me  to  be,  Sir, 

Yours  with  the  most  profound  respect, 

T.  L. 
D.a.t.fed  by  Google 
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V.  ImprOvemejU  in  the  Oxygen  and  Hydrogen  Blow-pipe. 


(To  Dr.  '. 

SIR,  Werasltr,  Jfay  18,  1917, 

Having  observed  in  your  Journal  some  accounis  of  explosions 
taking  place,  eren  with  Professor  Cumming's  safety  cylinder,  from 
the  frequency  of  the  minor  explosions  forclag  back  the  oil  into  the 
"  condensing  cylinder,  I  take  the  liberty  of  suggesting  the  expediency 
of  placing  a  pipe  of  a  zigzag  fonn  instead  of  that  which  commonly 
communicates  between  the  two  cylinders,  as  in  the  following 
sketch: — 


A,  the   condensiag  cylinder.      B,  pipe  of  a  zigzag  fortn.     C, 
cylinder  with  oil.    D>  Dr.  Clarke's  fegot  of  brass  tubes. 
I  am,  Sir,  yours  truly, 

Francis  Spilsburt. 

VI.  New  Mineral  Salt. 

Some  weeks  ago  Mr.  Heuland  presented  me  with  a  specimen  of 
»  salt  which  had  been  brought  to  this  country  from  Caluiayud,  in 
Arragoa,  by  the  Spanish  Ambassador,  and  which  he  informed  me 
was  a  compound  of  sulphate  of  soda  and  sulphate  of  magnesia. 

The  specimen  was  remarkable  for  its  beauty.  The  following  de- 
scription will  convey  some  idea  of  it  to  the  reader : — 

Colour  snow-white.  It  was  about  two  inches  long,  of  a  fibrous 
texture,  and  had  quite  the  aspect  of  fibrous  gypsum.  Each  fibre, 
oo  examination,  could  be  recognized  as  a  four-sided  prism,  about 
two  inches  in  length.  The  prisms  were  easily  separated  from  each 
other.  The  specimen  was  visibly  intersected  by  31  divisions  cross- 
ing the  prisms  at  right  angles,  so  that  it  had  the  appearance  uf 
being  composed  of  22  differeni  layers  or  strata.  Lustre  shining  and 
silky.  Translucent.  Soft,  Brittle.  Very  easily  frangible,  Spe-  , 
citic  gravity  1'5577-  Taste  intensely  bitter.  Not  altered  by  ex- 
posure to  the  air.     Very  soluble  in  water. 

1.  When  heated,  it  dissolves  readily  in  its  water  of  crystalliza- 
tion ;  and  when  exposed  to  a  red  heat,  loses  half  its  weight. 

2.  Ten  grains  of  it  were  dissolved  in  wafer,  and  precipitated  by 
mariate  of  barytes.  The  sulphate  of  barytes  formed  weighed  9-8 
grains;  indicating 3'32  grains  of  sulphuric  acid. 

3.  Ten  grains  were  dissolved  in  water,  and  a  solution  of  pure 
soda  was  mixed  with  it.  The  magnesia  precipitated  being  separated 
b^  the  filter,  and  heated  to  redness,  weighed  1'62  grains. 

2  H  2         . 

|.:,t,:,:kv,  Google 


=1 


4S4  Scientific  InUUigena.  [ixms. 

From  these  three  experimenti  U  follows  tfait  the  comtituents  of 

this  salt  are  as  follows : — 

Water S-OO 

Sulphuric  Bcid S-»2 

Mwneaia ••  1'^ 

Soda    0^ 

10-00 
Bat  I-G2  magnesia  require  for  latoration  3'Z4  sulphuric  acid;  and 
■06  soda  require  for  saturation  'O7S  sulphuric  acid.    Hence  the 
eoastitucDta  of  this  salt  must  be  as  foUows : — 

Water 50 

Sulphate  of  magDesia   . , 48-6 

Sulphate  of  soda   1*35 

99-95 
Loss 0-05 

100-00 

The  quantity  of  sulphate  of  soda  is  so  stnall,  that  probably  it  is 
not  combined  chemically  with  the  Epsom  salt.  The  proportions  indi- 
cate nearly  42  atoms  of  sulphate  of  magnesia  to  one  atom  of  sul- 
phate of  soda.     The  form  of  the  crystals  is  that  of  Epsom  salt. 

No  salt  precisely  the  same  with  this  has  been  Iiitherlo  deurStied 
by  miueralogista.  I  do  not  know,  indeed,  that  the  salt  called  by 
mineralogists  native  Epsom  salt  has  ever  been  analyzed ;  but  its  ext 
teroal  characters  differ  very  materially  from  those  of  the  salt  which 
I  have  described.  The  native  salt  called  reissite  by.  Karsten  difien 
inaterially  from  our  salt,  boti)  in  its  characters  and  compoution — 
Mio-thiros  of  it  being  Glauber's  salt,  and  not  quite  oo^-third  of  it 
sulphate  of  magnesia.  Besides,  it  oonuins  a  little  muriate  of 
magnesia  and  a  little  sttlphate  of  lime,  both  of  which  are  waotiog 
in  our  salt. 

VII.  Vtath  of  Dr.  Odier. 

Dr.  Odier,  Professor  of  Medicine  at  Geneva,  and  fellovr  of 
various  learned  societies,  died  at  Geneva  on  April  14*  of  an  angina 
pectoris,  at  the  age  of  G9.  His  long  and  very  eiteusive  practice, 
his  various  works,  all  of  them  highly  esteemed,  and  his  di6%rent 
courses  of  lectures,  have  established  his  reputation.  His  death  baS 
occasioned  the  most  lively  regret.  Thepublic  loses  in  him  not  only 
a  skilful  physician,  but  a  zealous  citizen,  always  ready  to  perform 
the  pBiDful  and  gratuitous  functions  to  which  he  was  called,  and  fot 
which  he  was  adapted  by  his  talents,  his  knowledge,  and  his  on- 
common  skill.  His  character  and  the  sweetness  of  his  temper  ren- 
dered him  dear  to  society.  His  ftmily  and  fneods  are  inconsolable 
for  his  loss. 
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VIII.  Remarkahle  Tree. 
It  has  geDerally  been  observed  that  when  a  tree  is  deprived  of  its 
bark  it  loses  the  power  of  vegetating.  I  have  bad  an  opportunity, 
however,  of  witnessing  two  exceptions  to  this  rule.  The  first  in  * 
tree  growing  a  little  on  the  south  side  of  X\ie  Meadows  at£dinburgh, 
to  the  east  of  the  bouse  in  which  Principal  Robertson,  the  historian, 
died.  The  trunk  of  this  tree  was  deprived  of  its  bark  for  several 
£eet  from  the  ground  upwards,  and  yet  vegetated  at  least  for  threa 
years,  apparently  as  well  as  ever,  I  do  not  know  whether  it  still 
exists,  for  it  is  five  years  since  I  saw  it.  I  ibrget  what  species  of 
tree  it  was,  but  rather  thick  it  was  an  elm.  The  other  example  Is 
rather  more  striking.  It  exists  at  present  in  St.  James's  Park,  At 
that  end  of  the  road  leading  across  the  Regent's  Bridge  which  terr 
mioates  at  the  Birdcage  Walk  there  is  a  luge  elm-tree  nearly  in 
the  middle  of  the  road.  The  truak  of  it  is  entirely  spripped  of  its 
bark  for  at  least  six  feet  all  around  at  the  lowest  part.  l>ast  summer 
it  was  covered  with  leaves ;  but  at  present  only  two  or  three 
branches  on  the  west  side  of  the  tree  are  in  leaf.  All  the  rest  of 
the  tree  seeips  dead.  These  branches,  however,  may  be  seen  at 
present  covered  with  leaves.  Probably  this  is  the  last  season  that 
the  tree  will  put  forth  leaves. 

DC.  Morp^ttm. 

This  is  the  name  ^v^  by  M.  Sertiirner  to  a  substance  which, 
according  to  him,  constitutes  the'  characteristic  constituent  of 
opium.  From  the  properties  which  he  has  given,  it  seems  entitled 
to  be  considered  as  a  new  species  of  combusl^le  alkali.  It,  has  many 
pcrints  in  common  with  ammonia ;  but  differs  from  thet  alkali  in 
being  a  solid  body  instead  of  a  gas.  It  seems  to  stand  in  the  same 
relation  to  ammonia  that  iodine  does  to  chlorine. 

M.  Serturner  obtained  it  in  the  fciflowing  manner;— Into  ia  in> 
lilsion  of  opium  made  with  water  aindulated  with  acetic  acid,  pour 
■n  excess  of  ammonia,  Morphium  ii^mediately  precipitates  in 
abundance.  It  is  somewhat  coloured  by  extractive  ma,tter;  but  M. 
Sertiirner  says,  that  if  it  be  agitated  with  a  little  alcohol  the  colour- 
ing matter  dissolves,  qnd  the  Bjorpliium  u  left  in  a  slate  of  consi- 
derable purity. 

It  is  colourless.  It  dissolves  only  sparingly  in  boiling  water ;  but 
it  is  very  soluble  in  alcohol  and  ether.  The  solution  has  a  very  bitter 
taste.  The  morphium  may  be  obtained  from  it  in  crystals ;  the 
shape  of  which  is  a  sharp  four-uded  pyramid,  whos^  base  is  either 
a  square  or  a  rectangle.  Sometimes  these  pyramids  are  applied 
base  to  base,  constituting  an  octahedron.  The  aolution  of  morphium 
gives  a  brown  colour  to  tunneric  paper,  and  restores  the  blue  colour 
to  litmus  paper  reddened  by  vinegar. 

It  combines  readily  with  the  different  acids,  and  forms  a  new 
hind  of  salts,  which  deserve  particular  attention, 
'    Siihcarlonate  of  morpkmm  a  fonned  when  morphium  is  placed 
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io  contact  with  oarbcmic  acid  gaa,  or  when  it  is  preci^Htated  from 
its  solutions  by  an  alkaline  subcarbonate.  It  is  more  soluble  id 
water  than  morphium,  and  capable  of  crystallizing.  The  carbonate 
oif  morphium  crystallizes  in  short  prisms. 

Acela{e  of  morphium  crystallizes  in  soft  prbms,  and  is  very 
soluble  in  water. 

■  Sulphate  of  morphium  crystallizes  in  the  form  of  twigs  and 
branches  of  trees,  and  is  likewise  very  soluble. 

Muriate  of  morphium  assumes  a  plumose  appearance.  It  is 
much  less  soluble  in  water  thao  the  other  salts  of  morphium ;  and 
when  the  solution  is  too  far  evaporated,  it  speedily  concretes,  oa 
cooling,  into  a  shining,  silver-white,  plumose,  saline  mass, 

Nitrate  of  morphium  crystallizes  in  prisms,  which  are  grouped 
together,  and  appear  to  issue  from  a  central  point. 

Meconiate  of  morphium  was  not  examined  ;  but  suhmeconiate  of 
morphium  crystallizes  in  oblique  prisms.  This  is  the  substance 
which  Derosne  extracted  from  opium,  and  which  he  considered  as 
the  narcotic  principle.     It  is  but  sparingly  soluble  in  water.* 

Tartrate  of  morphium  crystallizes  in  prisms,  and  has  a  close  re- 
semblance to  the  preceding  salts. 

Morphium  melts  in  a  gentle  heat;  and  in  that  state  has  very 
much  the  appearance  of  melted  sulphur.  On  cooling,  it  agaia 
crystallizes.  It  burns  easily  j  and  when  heated  in  close  vessels, 
leaves  a  solid,  resinous,  black  matter,  having  a  peculiar  smell.  It 
combines  with  sulphur  by  the  assistance  of  heat ;  but  the  combina- 
tion is  speedily  destroyed,  and  sulphureted  hydrogen  gas  evolved. 

It  acts  with  great  energy  on  the  animal  economy.  A  grain  and  a 
half  taken  at  three  different  times  produced  such  violent  symptoms 
upon  three  young,  men  of  17  years  of  age,  that  Serliirner  was 
alarmed  lest  the  consequences  should  have  been  fatal. 

Such  is  an  abstract  of  the  properties  of  morphium  as  detailed  by 
Sertiimer.  I  shall  publish  a  translation  of  the  whole  paper  as  soon 
as  I  can  fiud  room  for  it.  Meanwhile,  the  preceding  account  will 
enable  my  readers  to  obtain  morphium  at  pleasure,  and  to  investii- 
gate  its  properties. 

X-  Safety  Lamps  for  Mines. 

...  (To  Dr.  ThomBoo.) 
SIR, 
I  DOW  send  for  your  inspection,  and  through  the  medium  of  your 
Armals  for  the  inspection  of  those  who  take  an  interest  in  the  secu- 
rity of  the  laborious  miner,  two  plans  of  safety  lanterns.  (Plate 
liXVII.  Figs.  11  and  12.)  Unwilling  to  encroach  too  much  on 
your  pages,  I  will  be  very  brief  in  my  description. 

The  large  one  (Fig.  12)  may  be  styled  a  double-cased  lantern, 
ID  which  each  caae  has  securely  fixed  its  correspondiog  slips  of  glass 
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or  horn  to  allow  sufficient  emission  of  light.  All  the  parts  must  be 
so  constructed  as  to  allow  no  passage  for  the  air  but  through  the 
after-mentioned  openings.  The  bottom  is  so  titted  as  to  allow  of 
being  taken  off  for  the  introduction  of  the  oil  lamp,  A.  Two  cir* 
cular  rims,  B,  C,  are  made  to  fit  the  inner  and  outer  sides  of  the 
case.  The  piece,  D,  is  bent  into  an  obtuse  angle  (say  1 10°),  both 
sides  of  which  are  cut  into  very  fine  parallel  passages  extending  all 
round  for  supplying  the  lamp  with  air.  In  the  lower  ed^  of  the 
outer  case  passages  are  cut  j  but,  instead  of  being  continued  all 
round,  are  divided  into  eight  or  ten  equal  passages,  with  the  same 
number  and  size  of  intervening  spaces  uncut.  TTius  the  circum- 
ferenca  Is  divided  into  16  or  20  sets  of  spaces  alternately  open  ani 
shut.  The  outer  rim  of  the  bottom  is  also  similarly  divided  and 
cut ;  so  that  by  turniog  the  bottom  round  to  the  extent  of  one  of  the 
spaces,  you  either  completely  shut  or  completely  open  the  passages, 
"nie  three  conical  tops  (E,  1, 2, 3,)  are  cut  into  fine  parallel  vertical 
slits.  The  dr  passages  may  be  from  -f^  to  -^  of  an  inch  in  length, 
and  must  not  exceed  V^  '"'  r?  P^"^  °^  "^  ^'^'^^  ''^  width :  indeed,  the 
finer  the  openings,  the  greater  security  is  afforded.  Tbey  should 
be  cut  with  a  sharp  chisel  upon  a  leaden  block,  and  the  sharp  edge 
or  bore  should  be  made  to  stand  outwards,  in  opposition  to  the  cur- 
rent of  air  rushing  inwards.  The  air  must  pass  through  three  of 
these  gratings  before  it  can  reach  the  flame. 

The  small  drawing  (Fig,  1 1 )  represents  the  lantern  proposed  in  my 
last  letter  to  be  fixed  on  tlie  jets.  It  is  simply  an  Argand's  glass 
chimney  covered  with  tin  plate,  and  so  cut  as  to  allow  free  diSiision 
of  light  all  around.  The  top  and  bottom  are  each  composed  of  one 
horizontal  and  one  upright  air  grating. 

I  learn  from  Mr.  Wilson,  a  youug  medical  gentleman  belonging 
to  the  navy,  that  canvas  pipes  are  there  actually  B[^lied  to  purposes 
similar  to  what  I  suggested  in  my  last  letter. 

Canvas  tubes  intended  fur  ventilation  may  be  constructed  in  llie 
following  manner: — Provide  a  wooden  mould  of  the  form,  length, 
and  size,  of  the  intended  tubes ;  also  rings  of  wire  for  each  end, 
and  a  slip  as  long  as  the  tubes  of  plate  or  hoop  iron,  into  which  two 
or  more  staples  or  hooks  must  be  riveted  for  suspending  each  tube 
by  itself.  The  canvas  is  then  to  be  cut  into  pieces,  so  long  and  so 
wide  that  about  three  inches  shall  overlap  the  mould.  Then  each 
^ece  is  to  be  coated  with  strong  paint,  and  applied  round  the  mould. 
The  iron  slip  Is  now  to  be  inserted  into  the  double  pan,  where  it  ie 
secured  by  a  sowing  on  each  side.  The  rings  are  also  to  be  secured 
by  sowing ;  and,  lastly,  the  whole  may  be  covered  over  with  an. 
outside  coating  of  paint. 

It  tnust  be  obvious  to  you  that  in  tlie  engraving,  Plate  LXV. 
Fig.  5,  the  two  arrows  intended  to  represent  the  current  of  air  from 
the  unsliaded  lateral  tubes  into  the  mala  tube  are  wrongly  directed, 
''   I  remain.  Sir,  with  great  respect, 

Your  most  ob«dient  servant, 

GUuiw,  Jfril  84,  181T.  HOOH   WaLLACK* 
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-  XI.  Experiments  on  Pendulum  Vibrations  at  different  Latitudes. 
The  long  talked  of  experiments  and  observaUons  in  reference  to 
the  figure  of  the  earlh,  and  the  lengths  and  vibrations  of  penduluma 
in  different  latitudes,  are  now  in  progress.  Colonel  Mudge,  the 
conductor  of  the  Trigonometrical  Survey,  and  M.  Biot,  of  the 
French  Institute  of  tne  Paris  Academy,  have  gone  together  to 
£dinburgh.  M.  Biot  is  now  making  the  pendulutn  experiments  at 
Edinburgh  j  while  Colonel  Mudge  and  Captain  Colby  are  measuring 
a  base  of  verification  near  Aberdeen.  The  operations  atEdinbiugE 
and  Aberdeen  are  expected  to  terminate  about  the  middle  of  June ; 
when  the  party  mil  be  joined  at  Aberdeen  by  Dr.  Gregtay,  of  the 
Royal  Militfliy  Academy;  and  the  whole,  will  proceed  to  the 
Orkneys,  as  well  for  the  purpose  of  making  the  requisite  astroixv 
mical  observations,  as  for  that  of  conductiug  the  pendulum  experi- 
ments, both  with  M.  Biot's  apparatus,  and  with  the  aatrouomical 
clock  taken  out  by  Colonel  Mudge. 

Xll.  Mr.  John  Stevenson,  Oculist,  &c. 
In  consideration  of  the  pei;sonal  benefits  received  from  the  ^o- 
fessional  talents  of  John  Stevenson,'  Esq.  of  Great  }iussel-street^ 
Bloomsbury-square,  his  Royal  Highness  the  Duke  of  York  has 
been  graciously  pleased  to  appoint  him  his  Surgeon-Oculist  and 
Aurist. 


Scientific  "Books  in  hand,  or  in  the  Press. 

Dr,  W.  Hiilip  has  in  the  press,  nearly  readv  for  pablication,  an 
Experunental  Inquiry  into  the  Laws  of  the  Vital  FuncUons,  with  Ob- 
servations on  the  Nature  and  Treatment  of  Internal  Diseases,  in  part 
republished,  by  permission  of  the  President  of  the  Royal  Society, 
from  the  Philosophical  Transactions,  with  the  Kqiort  of  the  National  ■ 
Institute  of  France  an  the  Exjieriments  of  M.  le  Galloisj  and  Obser- 
vations on  that  ReptHlj, 

Mr.  George  Ogg,  of  Plymouth,  has  jiist  published  a  Lecture 
which  was  read  to  the  Plymouth  Institution  on  the  Prevention  uid 
Cure  of  Dry  Rot  in  Ships  of  War. 

Dr.  Spurzheim  has  just  published,  in  8vo.  an  Inquiiy  into  the 
pisebsed  Manifestations  of  the  Mind,  or  Insanity,  iHustrated  with 
four  Plates.  He  is  also  preparing- a  new  work,  being  a  Series  of 
iissays  on  the  Forms  of  Heads,  in  relation  to  the  diffferent  Character8> 
Individual  and  National,  and  on  the  Principles  of  Expression. 

Mr.  Nicholas  is  about  to  publish  the  Journal  of  a  Voyage  to  New 
Zealand,  made  ha  company  with  the  Rev.  Samuel  Marsden. 

Dr.  Duncan,  jun.  of  Edinburgh,  has  nearly  completed  the  New 
Edition  of  the  Edinburgh  Practice  of  Physic 
,  The  Second  Volume  of  Kirby's  and  Spence's  Introduction  lo  Ento- 
mology IS  nearly  ready  for  pubficaticm. 
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REMARKS. 

Jburf  A  Month, — 8,  The  wind  wa»  for  some  time  at  S  W :  rain 
in  the  night.  9.  Cloudy,  a.  m. :  a  shower  of  driven  granular  snovr 
in  the  night.  1 0.  Cunmlostrati  and  Nimbi,  giving  small  quantities 
of  snow.  ll.'CuTnuloslTalus :  windy.  12.  Mostly  overcast:  very 
light  rain  at  intervals.  13.  Small  rain,  a.n), :  fair,  p.  m.  14.  A 
little  Hf^ht  rain.  15.  Fair:  large  plumose  Cirri  above  CumtdL 
16.  a.m.  A  strong  gale  from  NW  and  N,  with  a  shower  and  hail : 
rainbow:  fiiir   day   after.     17'  Cumuloslralus :   dark  sky:  windy. 

18.  Cumuloslralus :  the  wind  veers  to  NE  and  NW  :  calmer  day. 

19.  The  hygrometer  noted  at  10:  Cumuloslrati  prevailed,  sur- 
mounted by  the  lighter  modifications:  windy:  the  part  of  the 
moon's  disc  in  shade  distinctly  visible,  and  the  light  crescent  very 
conspicuous  in  the  evening:  a  small  meteor  passed  to  the  NB. 

20.  a.  m.  Windy,  not  steady  toNE:  Curmdosirali.  21. a.m.  Cirri 
pointing  westward,  with  Cumuli  beneath :  afterwards  an  arrange- 
ment of  this  ctoud  in  regular  parallel  streamers  from  NW  to  SE, 
which  became  red  at  sun-set.  22.  With  the  SE  wind  this  momiog; 
the  swallows  appeared,  but  few  io  number,  and  flying  feebly  ;  a 
serene  evening,  aiiev  Cumulus  &nd  Cuntuloslralui.  23.  Hoarfrost 
early:  cloudy:  winiy:  a  shower  from  N  E,  p.  m.  :  clear  evening: 
the  hygrometer  to-day  receded  to  32°,  and  the  superior  part  of  the 
clouds,  after  the  rain,  presented  a  configuration  like  the  poies  of 
sponge,  which  1  have  not  observed  before  for  some  yean.  24.  Cu- 
muloslralus :  windy:  a  shower  at  night.  25.  a.m.  Overcast; 
windy :  Cumuhilratus.  26.  The  same,  the  breeze  growing 
stronger.  2?,  28.  Chiefly  overcast  with  Cumuloslralus  and  large 
CirrtKumulus.  29.  The  same,  wiih  Cirrostrattis:  a  slight  shower 
by  night.  SO.  A  moderate  gale  at  N£,  with  showers  and  much 
cioud:  Nimbi:  a,little  hail. 

Fifth  Month. — 1.  Cloudy:  windy,  3.  A  slight  shower  in  the 
oight.  5.  The  hygrometer  receded  to  32°.  6.  Tlie  wind  went 
from  N  to  E.  7-  Wind  SE :  a  breeze  :  very  clear  all  day,  and  a 
full  orange  twilight :  by  sis,  a.tn.  the  8tb,  it  was  howeveE  SW^ 
with  a  slight  shower. 

RESULTS. 
Winds  almost  uniformly  northerly,  and  moderate  in  force. 

Barometer:  Greatest  height 30'37  inches 

Least 29-67 

Mean  of  the  period  ....  30K)28 

Thermometer :  Greatest  height 64° 

■  Least 25 

Mean  of  the  period  ....  43'35 
Mean  of  the  hygrometer,  49°.  Rain,  0-28  in. 

TegetatloD  bu  been  pcciliaTlj'  alow  dndag  (hii  perind. 
TtnTBNBAH,  L.  HOWARD. 

r^h  M.qrUh,  10,  IS!?. 
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